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(57) Abstract 

A compound of formula (I), wherein n, 
X. R3, R^ and Ar are as defined above, use- 
ful in the treatment of a condition selected from 
the group consisting of arthritis, cancer, tissue 
ulceration, restenosis, periodontal disease, epi- 
dermolysis bullosa, scleritis and other diseases 
characterized by matrix metalloproteinase activ- 
ity, AIDS, sepsis, septic shock and other diseases 
involving the production of TNF. 
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ARYLSULFONYU^HO HYDRQXAMIC ACID DKRIVATIVEfi 
Backgrou nd of the Invention 
The present invention relates to 
arylsulfonylamino hydroxamlc acid derivatives which are 
5 Inhibitors of matrix metalloprotelnases or the 

production of tusior necrosis factor (hereinafter also 
referred to as TNF) and as such are useful In the 
treatment of a condition selected from the group 
consisting of arthritis, cancer, tissue ulceration, 
10 restenosis, periodontal disease, epidermolysis bullosa, 
scleritis and other diseases characterized by matrix 
metalloproteinase activity, AIDS, sepsis, septic shock 
and other diseases Involving the production of TNF. 

This invention also relates to a method of 
15 using such confounds in the treatment of the above 
diseases in mammals, especially humans, and to the 
pharmaceutical coa^ositions useful therefor. 

There are a number of enzymes which effect 
the breakdown of structural proteins and which are 
20 structxxrally related metalloproteases • Matrix- 
degrading metalloprotelnases, such as gelatinase, 
stromelysin and collagenase, are involved in tissue 
matrix degradation (e.g. collagen collapse) and have 
been implicated in mainy pathological conditions 
25 involving abnormal connective tissue and basement 

membrane matrix metabolism, such as arthritis (e.g. 
osteoarthritis and rheiimatoid arthritis) , tissue 
ulceration (e.g. corneal, epidermal and gastric 
ulceration) , abnormal wound healing; periodontal 
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dlseas , bone diseas (e.g. Paget' s disease and 
osteoporosis) , tumor metastasis or Invasion, as well as 
HIV-lnfectlon ( J. Leulc. Biol. . 52 (2) :244-248, 1992). 

Tumor necrosis factor Is recognized to be 
Involved In many Infectious and auto- Immune diseases 
(W. Friers, FEBS Letters, 1991, 285, 199). 
Furthermore, It has been shown that TNF Is the prime 
mediator of the Inflammatory response seen in sepsis 
and septic shock (C.E. Spooner et al.. Clinical 
TtmmiT^rii oav and 7^Tmin"r *tholoQV . 1992, 62. Sll) . 

Summary of the Invention 

The present Invention relates to a cosqpound 
of the formula 




I 



or the pharmaceutlcally acceptable salts thereof, 
wherein 

n Is 1 to 6; 

X Is hydroxy, {C3^-Cg)al)coxy or NR-'^R^ wherein 
and are each Independently selected from the 
group consisting of hydrogen, (C^^-Cg) aUcyl, plperldyl, 
(Cj^-Cg) alky Ipiper idyl, (Cg-C^p^ arylplperldyl, {C5- 
C5)heteroarylplperldyl, (Cg-Cj^Q^*^^ ^^1' 
Cg) alkylplperidyl, (Cg-C^jheteroaryl (C^- 
Cg)alkylplperldyl, (Ci-Cg) acylplperldyl, (Cg-C^^Q) aryl, 
{C5-C9)heteroaryl, (Cg-C3^o)aryl (C3^-Cg)alkyl, (C5- 
C5)heteroaryl(Ci-Cg>alkyl, (Cg-Cio)aryl (Cg-Cj^o) 
(Cg.Cj^o) aryl (Cg-C^^o^ (Ci'Cg) alkyl, (C3. 
Cg)cycloalkyl, (C3-Cg)cycl alkyl (C^-Cg) alkyl, R^CCj- 
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Cg)allcyl, (C^^-CgjalkyKCHR^) (C3^-Cg)alkyl %rtier in is 
hydroacy, (C^-Cg) acyloxy, (C^-Cg) alkoxy, piperazino, 
(C^-Cg) alkylamino, (C^^-Cg) alley ItliiOr (Cg-C^o) arylthio, 
(Cj^-Cg) alkylsulf inyl, (Cg-C^^Q) aryloulf inyl, (C^^- 
5 Cg)al)cylBul£oxyl, (Cg-C^o) arylsulfoxyl, amino, {C^- 
Cg)al)cylamino, ( (C^-Cg) allcyl) 2amino, (C^^- 
Cg) acylpiperazinQ, (C^*Cg) alkylpiperazino, (Cg- 
C^q) aryl (C^^-Cg) alkylpiperazino, (C5-C^)heteroaryl (C^^- 
Cg)alkylpiperazino, morpholino, thiomorpholino, 

10 piperidino or pyrrolidino; (C^^Cg)al)cyl, (C^^- 

C5)alJcyl(CHR^) (C3^-Cg)allcyl wherein R^ is piperidyl, 
(C3^-Cg)alkylpiperidyl, (Cg-C-|^Q)arylpiperidyl, (Cg- 
C^q) (Cj^-Cg) alkylpiperidyl, (C5- 
C5)heteroarylpiperidyl or (C5-C^)heteroaryl (C^- 

15 Cg) alky Ipiper idyl; and CH{r'^)COR® wherein R*^ is 

hydrogen, (C^-Cg) alkyl, (Cg-C^^Q) aryl (C^-Cg) alkyl, (C5- 
Cq ) heteroaryl ( - Cg ) alkyl , ( Cj^ - Cg ) alkyl thio ( - 
Cg)alkyl, (Cg-CiQ)arylthio(Ci-C5) alkyl, {C^- 
Cg) alkylsulf inyl (C^^-Cg) alkyl, {Cg-C^^Q) arylsulf inyl (C^^- 

20 Cg) alkyl, (Ci-Cg)alkylsul£onyl (C^-Cg) alkyl, (Cg- 

C^q) arylsulf onyl (C^^ - Cg ) alkyl , hydroxy (C - Cg ) alkyl , 
amino ( C^^ - Cg ) alkyl , ( C^^ - Cg ) alky lamino (C^^ - Cg ) alkyl , ( { C^ - 
Cg)alkylamino)2{C3^-Cg)alkyl, R^R^^NCOCC^^-Cg) alkyl or 
R^OCOCCj^-Cg) alkyl wherein R^ and R^° are each 

25 independently selected from the group consisting of 
hydrogen, (C^-Cg) alkyl, (Cg-Cj^p) aryl (C^-Cg) alkyl and 
(C5-C9)heteroaryl(C3^-Cg)alkyl; and R® is R^^O or 
j^llj^l2jj therein R^^ and R^^ are each independently 
selected from the group consisting of hydrogen, (C^^- 

30 Cg) alkyl, (Cg-C^^Q) aryl (Cj^-Cg) alkyl and (C5- 
C5 ) heteroaryl (C^^ - Cg ) alkyl ; 

or R^ and R^, or R^ and R^°, or R^^ and R^^ 
may be taken together to form an azetidinyl, 
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, 

3 5 isoindolinyl , te trahydroquinolinyl , 

tetrahydr isoquinolinyl, (C^-Cg) acylpiperazinyl, (C^^- 
Cg ) al)cylpiperaz iny 1 , ( Cg - C^^ q ) ary Ipiper azinyl , { C5 - 
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C^) heteroarylpiperazinyl or a bridged diazabicycloalkyl 
ring selected from the group consieting of 



I 



CH,) 



2'm 




CH,) 



2'm 



<^2)r| 



10 




wherein r ie 1, 2 or 3 ; 

m ie 1 or 2; 
20 p is 0 or 1; and 

Q is hydrogen, (0^-03) allcyl or (C2-Cg)acyl; 
and are each independently selected 
from the group consisting of hydrogen, (C^^-Cg) alkyl, 
trif luoromethyl, trif luoromethyl (C^^-Cg) alkyl, (C^^- 
25 Cg)alkyl (dif luoromethylene) , (C^- 

C3)alkyl (dif luoromethylene) (03^-03) alkyl, (Cg-C^^Q) aryl, 
{C5-C5)heteroaryl, (Cg-C^^Q) aryl (C^^-Cg) alkyl, (C5- 
C9)heteroaryl(C3^-Cg)alkyl, (Cg-C^^Q) aryl (Cg-C^^o) aryl, 
(Cg-Cj^o) aryl (Cg-C^^o) aryl (C3^-Cg)alkyl, (C3- 
30 Cg) cycloaDcyl, {C3 -Cg) cycloalkyl (C^^-Cg) alkyl, 

hydroxy (C^^-Cgjalkyl, (C3^-Cg)acyloxy (C3^-Cg)al)cyl, (C^^- 
Cg ) alkoxy ( C^^ - Cg ) alkyl , piperazinyl ( - Cg ) alkyl , ( C^^ - 
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C g ) acy lamino ( C^^ - Cg ) alky 1 , piper idyl , ( C^^ - 
Cg ) alJcylpiperidyl , ( Cg - C^^ q ) aryl ( C^^ - Cg > alkoxy ( C^^ - 
Cg)alkyl, (C5-C5)heteroaryl(C3^-Cg)alkoxy(C3^-Cg)alkyl, 
{C3^-Cg)alkylthio(C3^-Cg)alkyl, (Cg-C^Lo) a^ylthio{C3^- 
5 Cg)alkyl, {C3^-Cg)alkylsulfinyl(C3^-Cg)alkyl, (Cg- 

C3^Q)arylBulf inyl (C^-Cg) alkyl, (C^-Cg) alkylsulfonyl (C^^- 
C g ) alky 1 . { C g - Q ) aryl sul f ony 1 ( C^^ - C g ) alkyl , amino ( C^^ - 
Cg)alkyl, {C;j^-Cg)alkylamino(C3^-Cg) alkyl, ( {C-|^- 
Cg)alkylamino)2 {C3^-Cg)alkyl, R^^CO (C^-Cg) alkyl wherein 
10 R^-^ is R^°0 or R^°R^^N wherein R^^ and R^-^ are each 
independently selected from the group consisting of 
hydrogen, (C^-Cg) alkyl , (Cg-C^^Q) aryl (C^^-Cg) alkyl or 
(C5-C5)heteroaryl{C3^-Cg) alkyl; or R^^ (C^^-Cg) alkyl 
wherein R^^ is (C-j^-Cg) acylpiperazino, (Cg- 
15 C 3^ Q ) ary Ip iper az ino , ( C 5 - C ^ ) he t er oary Ipipera z ino , ( C - 

Cg) alkylpiperazino, (Cg-C^Q) aryl (C^^-Cg) alkylpiperazino, 
( Cg - Cg ) heteroaryl ( - Cg ) alkylpiperazino , morpholino , 
thiomorpholino, piperidino, pyrrolidine r piperidyl, 
{ C^ - C g ) alky Ipiper idyl , < Cg - C^^ q ) ary Ipiper idyl , ( C5 - 
20 C 5 ) he teroary Ipiperidyl , < Cg - Cj^q ^ * ^1 " 
Cg) alkylpiperidyl, (C5-C5) heteroaryl (C^- 
Cg) alky Ipiperidyl or (C^^-Cg) acylpiperidyl; 

or R^ and R^ , or R^° and R^^ may be taken 
together to form a (Cj-Cg) cycloaDcyl, oxacyclohexyl , 
25 thiocyclohexyl , indanyl or tetralinyl ring or a group 
of the formula 




wherein R^^ is hydrogen, (C^^-Cg) acyl, (C.-Cg) alkyl, 
35 ( Cg - Cj^q) aryl (C^^-Cg) alkyl, (C5-C5) heteroaryl (C^^-Cg) alkyl 
or (C^^-Cg) alkylsulf onyl; and 

Ar is {Cg-C3^Q)aryl, (C5-C9)heteroaryl, (C^^- 
Cg)alkyl (Cg-C3^o)aryl, (C3^-Cg)alkoxy {Cg-C3^Q)aryl, ( (C^^- 
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Cg)al)toxy)2 {Cg-C^^O^*^^' (Cg-C^Q) aryloxy {Cg-C^Q> aryl, 
{ Cg - C5 ) ho teroaryloxy ( Cg - Cj^q ) aryl , (C^ - Cg ) alkyl { Cg - 
C9)heteroaryl, (C3^-Cg>alkoxy(C5-C9)heteroaryl, ( (C^- 
Cg)al)coxy)2 (Cg-C^jheteroaryl, (Cg-Cj^Q) aryloxy (C5- 
5 Co ) he teroaryl , (C5 - Cp ) heteroaryloxy (C5 -C5 ) he teroaryl ; 

with the proviso that when either R"^ or is 
CH(R*')COR® wherein R^ and R® are as defined above, the 
other of R^ or R^ is hydrogen, (Cj^-Cg) allcyl or benzyl. 
The term "aDcyl", as used herein, xinless 
10 otherwise indicated, includes saturated monovalent 
hydrocarbon radicals having straight, branched or 
cyclic moieties or combinations thereof. 

The teinn "alkoxy", as used herein, includes 
0-alkyl groups wherein "alkyl" is defined above. 
15 The term "aryl", as used herein, unless 

otherwise indicated r includes an organic radical 
derived from an aromatic hydrocarbon by removal of one 
hydrogen, such as phenyl or naphthyl, optionally 
svtbstituted by 1 to 3 sxibstituents selected from the 
20 group consisting of fluoro, chloro, trif luoromethyl, 
<Ci-Cg)alkoxy, {C^-C^q) tLvyloKy, trif luoromethoxy, 
dif luoromethoxy and (C^-Cg) alkyl . 

The term "heteroaryl" , as used herein, iinless 
otherwise indicated, includes an organic radical 
25 derived from an aromatic heterocyclic compound by 
removal of one hydrogen, such as pyridyl, furyl, 
pyroyl, thienyl, isothiazolyl, imidazolyl, 
benzimidazolyl, terazolyl, pyrazinyl, pyrimidyl, 
quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, 
30 benzothienyl , pyrazolyl, indolyl, isoindolyl, purinyl, 
carbazolyl, isoxazolyl, thiazolyl, oxazolyl, 
benzthiazolyl or benzoxazolyl, optionally substituted 
by 1 to 2 Bubstituents selected from the group 
consisting of fluoro, chloro, trif luoromethyl, (C^^- 
35 Cg)alkoxy, (Cg-C^Q) aryloxy, trif luoromethoxy, 
dif luoromethoxy and (C^^-Cg) alkyl . 

The t rm "acyl", as used herein, unless 
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Otherwise indicated, includee a radical of the general 
formula RCO wherein R is al)cyl, alkoxy, aryl, arylalkyl 
or aryalkyloxy and the terms "alkyl" or "aryl" are as 
defined above. 

5 The term "acyloxy", as used herein, includes 

0-acyl groups wherein "acyl" is defined above. 

The confound of formula I may have chiral 
centers and therefore exist in different enantiomeric 
forms* This invention relates to all optical isomers 
10 and stereoisomers of the coxnpounds of formula I and 
mixtures thereof. 

Preferred compoiinds of formula I include 
those wherein n is 2. 

Other preferred compounds of formula I 
15 include those wherein Ar is 4-methoxyphenyl or 4- 
phenoxyphenyl . 

Other preferred coxnpounds of formula I 
include those wherein either or R^ is not hydrogen. 
Other preferred compounds of formula I 
20 include those wherein n is 1 and either R^ or R^ is 
hydrogen . 

Other preferred cosrpounds of formula I 
include those wherein X is hydroxy, Ar is 4- 
methoxyphenyl or 4-phenoxyphenyl and either R^ or R^ is 
25 not hydrogen. 

Other preferred compounds of formula I 
include those wherein 7L is alkoxy, Ar is 4- 
methoxyphenyl or 4-phenoxyphenyl and either R'' or R^ xs 
not hydrogen. 

30 Other preferred compounds of formula I 

include those wherein Ar is 4-methoxyphenyl or 4- 
phenoxyphenyl and R^ and R^ are taken together to form 
(C3 -Cg ) cycloalkanyl , oxacyclohexanyl, thiocyclohexanyl , 
indanyl or a group of the formula 
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5 




wherein R-^^ is (Ci-C^)acyl, (C^^-C^) alkyl, (C^- 
C 1 0 ) ary 1 ( C^^ - Cg ) al)cy 1 , ( C5 - C ^ ) he teroary 1 ( C^^ - Cg ) alky 1 or 
(C^^-Cg) alkylBulfonyl* 
10 More preferred compounds of formula I are 

those wherein n is 2, Ar is 4-inethoxyphenyl or 4- 

1 2 

phenoxypheny 1 / R*^ and R*^ are taken together to form 

piperazinyl, ^^I'^g) alkylpiperazinyl, (Cg-C^^Q) aryl 

piperazinyl or (C£-C^)heteroaryl (C^- 
15 Cg) alkylpiperazinyl, and either R^ or R^ is not 

hydrogen or both R^ and R^ are not hydrogen. 

More preferred coaapounds of formula I are 

those wherein n is 2, Ar is 4-methoxyphenyl or 4- 

phenoxyphenyl, R^ is hydrogen or (C^-Cg)alkyl, R^ is 2- 
20 pyridylmethyl, 3 -pyridylmethyl or 4-pyridylmethyl, and 

either R^ or R^ is not hydrogen or both R^ and R^ are 

not hydrogen. 

More preferred coapounds of formula 1 are 

those wherein n is 1, Ar is 4-methoxyphenyl or 4- 

25 phenoxyphenyl , R^ is hydrogen, R^ is 2-pyridylmethyl, 

3-pyridylmethyl or 4-pyridylmethyl, and either R^ or R^ 

3 4 

is not hydrogen or both R and R are not hydrogen. 

More preferred coarpo\mds of formula I are 
those wherein n is 2, Ar is 4-methoxyphenyl, R^ is 
30 hydrogen or (C^^-Cg) alkyl and R^ is R^ {C2-Cg>alkyl 

wherein R^ is morpholino, thiomorpholino, piperidino, 
pyrrolidino , (C^ - Cg ) acylpiperazino , ( C^^ - 
Cg)alkylpipera2ino, (Cg-Cj^Q) arylpiperazino, (Cg- 
C9 ) he teroary Ipiperazino , (Cg -C^^q > aryl (C^^ - 
35 Cg)alkylpiperazino or (C5-C5)heteroaryl (C^^- 

Cg) alky Ipiperazino and either R^ or R^ is not hydrogen 
r b th R^ and R^ are not hydrogen. 

M re preferred compounds of formula I are 
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those wherein n is Ar is 4-inethoxyphenyl or 4* 
phenoxyphenyl , is hydrogen, is R^ (C2-Cg)aUcyl 
wherein R^ is x&orpholino, thiomorpholino, piperidino, 
pyrrolidine (C^-C^) acylpiperazino, (C^- 
5 Cg) alkylpiperazinor (Cg-C^o) a^Tlpipe^razino, (Cg- 
Cg)heteroarylpiperazino, (^g'^io^ aryl {C^^- 
Cg) al)cylpiperazino or (C£*C0)heteroaryl (C^- 
Cg) allcylpiperazino and either R^ or R^ is not hydrogen 
or both R^ and R^ are not hydrogen. 
10 Specific preferred compoimds of formula I 

include the following: 

2- (R) -N-Hydroxy-2- I (4- 
me thoxybenzenesul f ony 1 ) ( 3 -siorpholin - 4 *y 1 - 3 - 
oxopropyl) amino] -3-methylbutyramide; 
15 2- (R) -2- [ (2-Benzylcarbamoylethyl} (4- 

methoxybenzenesulfonyl) amino] -N-hydroxy-3- 
me thy Ibutyramide ; 

2- (R) -N-Hydroxy-2- { (4- 
methoxybenzenesulf onyl) (2- [ (pyridin-3-ylmethyl) - 
20 carbamoyl] ethyl) amino) -3 -me thy Ibutyramide; 
2- (R) -N-Hydroxy-2- ( [4- 
methoxybenzenesulf onyl] [2- (methylpyridin-3- 
ylmethylcarbamoyl) ethyl] amino) 3 -me thy Ibutyramide; 
4- (3- [1- (R) -l-Bydroxycarbamoyl-2- 
25 methylpropyl) (4- 

methoxybenzenesulf onyl) amino] propionyDpiperazine-l- 
carboxylic acid, tert-butyl ester; 

2- (R) -N-Hydroxy-2 - I (4- 
me thoxybenz enesul f onyl ) ( 3 - oxo - 3 -p iperaz in - 1 - 
3 0 ylpropyl ) amino) - 3 -me thy Ibutyramide hydrochloride ; 

2- (R) - 2- [ (Benzylcarbamoylmethyl) (4- 
methoxybenzenesulf onyl) amino] N-hydroxy-3- 
me thy Ibutyramide ; 

2- (R) -N-Hydroxy-2- ( [4- 
3 5 me thoxybenzenesul f onyl] - [ (2-morpholin-4- 

ylethylcarbamoyl) methyl] amino) - 3 -methy Ibutyramide ; and 
2- (R) -N-Hydroxy-2- { (4- 
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. 10 - 

methoxybenzonesulfonyl) ( [ (pyridin-3- 

ylmethyl) carbamoyl! methyl) amino) -3-methylbutyramide. 

Other specific compouzidB o£ formula I include 

the following: 
5 2- (R) -3,3,3-Trifluoro-N-hydroxy-2- 

[ (methoxybenzeneoulf onyl) (3-morpholin-4-yl-3- 
oxopropyl) amino] propionamide; 

2- (R) -N-Hydroxy-2- ( (4- 
phenoxybenzeneeulfonyl) 12- (methylpyridin-4- 
10 ylmethylcarbamoyl) ether] amino) - 3-methylbutyramide; 

4- t4-Methoxybenzenesulfonyl) (3-morpholin-4- 
yl-3-oxopropyl) amino] -l-methylpiperidene-4-carboxylic 
acid hydroxyamide; 

2- (R) -N-Hydroxy-2- ( (4- 
15 methoxybenzenesulfonyl) - (3- (4-methylpiperazin-l-yl) -3- 
oxopropyl] amino) - 3-methylbutyramide; 

2- (R) -2- [ {2-Carboxyethyl) (4- 
methoxybenzenesulfonyl) amino] -N-hydroxy-3- 
methylbutyramide ; 
20 t (2-Carboxyethyl) (3,4- 

dimethoxybenzenesulf onyl) amino] -N-hydroxy-acetamide; 

2- (R) -2- I (2-Carbamoylethyl) (4- 
methoxybenzenesulf onyl) amino] -N-hydroxy-3- 
me thy Ibutyramide ; 
25 2- (R) ,3- (R) -3,N-Dihydroxy-2- [ (4- 

methoxybenzenesulfonyl) (3-oxo-3-piperidin-l- 
ylpropyl) amino] -butyramide; 

2- (R) -N-Hydroxy-2- {(4 - 
methoxybenzenesulfonyl) [3- (methylpyridin-3- 
30 ylmethylcarbamoyDpropyll amino) -3-methylbutyramide; 
2- (R) -N-Hydroxy-2- { (4- 
methoxybenzenesulfonyl) [2- 

(methylcarboxymethylcarbamoyl) ethyl] amino) -3- 

me thy Ibutyramide ; 
35 2- (R) -N-Hydroxy-2- ( (4- 

methoxybenzonesulfonyl) - [ (l-methylpiperidin-4- 
ylcarbamoyl) methyl] amino) .3-methylbutyramide; 
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2- (R) -2-Cyclohexyl-K-hydroxy-2- ( (4- 
methoxybenzenesulf nyl) - [3- (4-methylpipera2in-l-yl) -3- 
oxopropyl] amino) -acetamide; 

2- (R) -N-Hydroxy-2- 
5 [ (methoxybenzenesulfonyl) (3-jiiorpholin-4-yl-3- 
oxopropyl ) amino] -4- (morpholin-4-yl)butyramide. 

The present invention also relates to a 
pharmaceutical composition for (a) the treatment of a 
condition selected from the group consisting of 

10 arthritis, cancer, tissue ulceration, restenosis, 

periodontal disease, epidermolysis bullosa, scleritis 
and other diseases characterized by matrix 
metalloproteinase activity, AIDS, sepsis, septic shock 
and other diseases involving the production of tumor 

15 necrosis factor (TNF) or (b) the inhibition of matrix 
metalloproteinases or the production of tumor necrosis 
factor (TNF) in a mammal, including a human, coxnprising 
an amoxmt of a compound of claim 1 or a 
pharmaceutically acceptable salt thereof, effective in 

20 such treatments and a pharmaceutically acceptable 
carrier. 

The present invention also relates to a 
method for the inhibition of (a) matrix 
metalloproteinases or (b) the production of tumor 

25 necrosis factor (TNF) in a mammal, including a human , 
cossprising administering to said mammal an effective 
amount of a confound of claim 1 or a pharmaceutically 
acceptable salt thereof. 

The present invention also relates to a 

30 method for treating a condition selected from the group 
consisting of arthritis, cancer, tissue ulceration, 
restenosis, periodontal disease, epidermolysis bullosa, 
scleritis and other diseases characterized by matrix 
metalloproteinase activi^ty, AIDS, sepsis, septic shock 

35 aind other diseases involving the production of tumor 
necrosis factor (TNF) in a mami&al, including a human, 
cozsprising adxninistering to said mammal an amount of a 
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coii5>ound of claim 1 or a phazmaceutically acc ptable 
salt thereof, effective in treating such a c ndition. 
Detailed Deacription of the Ip v^f^^iott 
The following reaction Schemes illustrate the 
5 preparation of the coxopounds of the present invention. 
Unless otherwise indicated R^, R^, R^, R^# n and Ar in 
the reaction Schemes and the discussion that follow are 
defined as above. 



wo 96/27583 



- 13 - 



PCTAJS96/02679 



Scheme 1 




III 



W096A27583 



PCT/US96/02679 




30 



wo 96/27583 



- 15 - 



PCTAJS96y02679 




wo 96/27583 



PCT/US96/02679 




W096A27583 



PCT/US96/02679 



- 17 - 
Scheme 4 




10 



COOH 

N O 




IV 



\ 



VI 



15 



20 



,16 



O ^ OR 



19 




Ar 



25 



XIII 



XIV 



wo 96/27583 



PCTAJS96/02679 



- 18 - 



Scheme 4 cont * d 




XVT 



wo 96/27583 



PCT/US96/02679 



- 19 . 

In react! n 1 £ Scheme 1, the amino acid 
con^joiand of formula VII, wherein R^^ is (C^jl-C^) alkyl, 
benzyl, allyl or tert-butyl, is converted to the 
corresponding compoxmd of formula VI by reacting VII 
5 with a reactive functional derivative of an 

arylsulfonic acid compound, such as an arylsulfonyl 
chloride, in the presence of a base, such as 
triethylamine, and a polar solvent, such as 
tetrahydrofuran, dioxane, water or acetonitrile, 

10 preferably a mixture of dioxane and water. The 

reaction mixture is stirred, at room temperature, for 
time period between about 10 minutes to about 24 hours, 
preferably about 60 minutes. 

In reaction 2 of Scheme 1, the arylsulfonyl 

15 amino confound of formula VI, wherein R^^ is (C^- 

Cg)alkyl, benzyl, allyl or tert-butyl, is converted to 
the corresponding cos^oimd of formula V, wherein n is 
1, 3, 4, 5 or 6, by reacting VI with a reactive 
derivative of an alcohol of the formula 

20 O 

R^^-O-C- (CH2)n-0H 
such as the chloride, bromide or iodide derivative, 
preferably the broxoide derivative, wherein the R^'' 
protecting group is (C^-Cg) alkyl, benzyl, allyl or 

25 tert-butyl, in the presence of a base such as potassium 
carbonate or sodixuti hydride, preferably sodium hydride, 
and a polar solvent, such as dimethylf ormamide . The 
reaction mixture is stirred, at room teaxperature, for a 
time period between about 60 minutes to about 48 hours, 

30 preferably about 18 hours. The R^^ protecting group is 
chosen such that it may be selectively removed in the 
presence of and without loss of the R^^ protecting 
group, therefore, R^"^ cannot be the same as R^^. 

17 

Removal of the R'*' protecting group from the compound 
35 of formula V to give the corresponding carboxylic acid 
of formula IV, in reacti n 3 of Scheme 1, is carried 
out under conditions appropriate for that particular 
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rI*^ protecting gr up in use which will not affect the 
R^^ protecting group. Such conditions include; (a) 
saponification where R^"^ is (C3^-Cg)alkyl and R^^ is 
tert -butyl, (b) hydrogenolysis where R^"' is benzyl and 
5 R^^ is tert-butyl or (C^^-Cg) alkyl, (c) treatment with a 
strong acid such as trif luoroacetic acid or 
hydrochloric acid where R^*^ is tert-butyl and R^^ is 
(C3^-Cg>al)cyl, benzyl or allyl, or (d) treatment with 
tributyltinhydride and acetic acid in the presence of 
10 catalytic bis (triphenylphosphine) palladium (II) 

chloride where R^*^ is allyl and R^^ is (C^^-Cg) allcyl, 
benzyl or tert-butyl. 

In reaction 4 of Scheme 1, the carboxylic 
acid of formula IV is condensed with an amine, R^R^NH, 
15 or the salt thereof, to give the corresponding amide 

confound of formula III. The formation of amides from 
primary or secondary amines or ammonia and carboxylic 
acids is achieved by conversion of the carboxylic acid 
to an activated f\anctional derivative which 
20 8ub8ec[uently undergoes reaction with a primary or 
secondary amine or ammonia to form the amide. The 
activated functional derivative may be isolated prior 
to reaction with the primary or secondairy amine or 
ammonia. Alternatively, the carboxylic acid may be 
25 treated with oxalyl chloride or thionyl chloride, neat 
or in an inert solvent, such as chloroform, at a 
temperature between about 25'C. to about 80*^C., 
preferably about 50 •C, to give the corresponding acid 
chloride fxinctional derivative. The inert solvent and 
3 0 any remaining oxalyl chloride or thionyl chloride is 
then removed by evaporation under vacuum. The 
remaining acid chloride functional derivative is then 
reacted with the primary or secondary amine or ammonia 
in an inert solvent, such as methylene chloride, to 
35 form the amide. The preferred method for the 

condensation of the carboxylic acid of formula IV with 
an amin to pr vide the c rresponding amide compound of 
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formula III is the treatment of IV with (beazotriazol- 
1-yloxy) trie (dimethylamin ) ph Bphonium 
hexaf luorophosphate in the presence of a base, such as 
triethylamine, to provide the benzotriazol-l-oxy ester 
5 in situ which, in turn, reacts with the amine, R-^R^N, 
in an inert solvent, such as methylene chloride, at 
room temperature to give the amide cosspound of formula 
III. 

Removal of the R^^ protecting group from the 

10 compound of formula III to give the corresponding 

carboxylic acid of formula II, in reaction 5 of Scheme 
1, is carried out tinder conditions appropriate for the 
particular R^^ protecting group in use. Such 
conditions include; (a) saponification where R^^ is 

15 lower alJcyl, (b) hydrogenolysis where R^^ is benzyl, 
(c) treatment with a strong acid, such as 
trifluoroacetic acid or hydrochloric acid, where R^^ is 
tert-butyl, or (d) treatment with tributyltinhydride 
and acetic acid in the presence of catalytic 

20 bis (triphenylphosphine) palladixim {II) chloride where 
R^^ is allyl. 

In reaction € of Scheme 1, the carboxylic 
acid coii^>ound of formula II is converted to the 
hydroxamic acid compoTind of formula I by treating II 

25 with 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide and 
1-hydroxybenztriazole in a polar solvent, such as 
dimethylformamide, followed by the addition of 
hydroxylamine to the reaction mixture after a time 
period between about 15 minutes to about 1 hour, 

30 preferably about 30 minutes. The hydroxylamine is 

preferably generated in situ from a salt form, such as 
hydroxylamine hydrochloride, in the presence of a base, 
such as N-methylmorpholine. Alternatively, a protected 
derivative of hydroxylamine or its salt form, where the 

35 hydroxyl group is protected as a tert-butyl, benzyl or 
allyl ether, may be used in the presence of 
(benz triazol-l-yloxy) tris(dimethylamino) phosphonium 
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hexafluor phosphate and a base, such as N- 
methylmorpholine. Removal f the hydroxy lamine 
protecting group is carried out by hydrogenolysis for a 
benzyl protecting group or treatment with a strong 
5 acid, such as trif luoroacetic acid, for a tert-butyl 
protecting group. The allyl protecting group may be 
removed by treatment with tributyltinhydride and acetic 
acid in the presence of catalytic 

bis(triphenylphosphine) palladium (II) chloride. N,0- 

10 bis (4-methoxyben2yl)hydroxylamine may also be used as 

the protected hydroxylamine derivative where 

deprotection is achieved using a mixture of 

methanesulfonic acid and trif luoroacetic acid. 

In reaction 1 of Scheme 2, the 

15 arylsulf onylamino compound of formula VI, wherein R^^ 

is (Ct -Cfi)allcyl, benzyl or tert-butyl, is converted to 

16 

the corresponding compound of formula VIII, wherexn R 
is 2-propenyl or 3-butenyl, by reacting IX with a 
reactive functional derivative, such as the halide, 
20 preferably the iodide derivative, of 2-propen-l-ol when 
R^® is 2-propenyl or 3-buten-l-ol when R^® is 3- 
butenyl, in the presence of a base, such as potassiiam 
carbonate, cesium carbonate or sodium hydride, 
preferably sodiiam hydride when R^® is 2-propenyl or 
25 cesitim carbonate when R^® is 3-butenyl. The reaction 
is stirred in a polar solvent, such as 
dimethylf ormamide, at room temperature, for a time 
period between about 2 hours to about 48 hours, 
preferably about 18 hours. 

30 In reaction 2 of Scheme 2, the compoiind of 

formula VIII is converted to the carboxylic acid 
compound of formula IV, wherein n is 2 . The compound 
of formula VIII, wherein R^® is 2-propenyl, is 
converted to the compound of formula IV, wherein n is 

35 2, by reacting VIII with borane-dimethylsulf ide 

complex, followed by immediate oxidation using chromium 
trioxide in aqueous acetic acid. The oxidative 
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cleavag of terminal olefina to carboxylic acids can be 
achieved by sev ral meth ds known in the art. The 
preferred method for the oxidative cleavage of the 
compound of formula VIII, wherein R^® is 3-butenyl, to 
5 obtain the carboxylic acid conpoimd of formula IV is to 
react VIII with sodium periodate in the presence of a 
catalytic amount of ruthenium (III) chloride in a 
mixture of carbon tetrachloride, aeetonitrile and 
water. 

10 The compoimd of formula IV, wherein n is 2, 

is further reacted to provide the hydroxamic acid 
compoxmd of formula I, wherein n is 2, according to the 
procedure described above in reactions 4, 5 and 6 of 
Scheme 1. 

15 An alternative method for the synthesis of 

the hydroxamic acid compound of formula I, wherein n is 
1 and and R^ are both hydrogen, is shown in reaction 
1 of Scheme 1, beginning with reacting iminoacetic acid 
or a metal or ammonium salt of iminoacetic acid of 

20 formula X with a functional derivative of an 

arylsulfonic acid compotind, such as an arylsulfonyl 
chloride, at room temperature, in the presence of a 
suitable base, such as triethylamine, and a polar 
solvent such as tetrahydrofuran, dioxane, water or 

25 aeetonitrile, preferably a mixture of dioxane and 
water, to give the corresponding dicarboxylic acid 
coxopound of formula XI. 

In reaction 2 of Scheme 3, the dicarboxylic 
acid compound of formula XI is dehydrated to give a 

3 0 cyclic anhydride con^joimd of formula XII. The 

formation of cyclic anhydrides by dehydration of 
dicarboxylic acids may be achieved by a variety of 
means. The preferred method for the dehydration of the 
dicarboxylic acid con$>ound of fonoula XI to give a 

35 cyclic anhydride compoxind of formula XII is to treat XI 
with an excess of acetic anhydride at a temperature 
between about 25*C. to ab ut 80®C., pr ferably about 



wo 96/27583 



PCTrtJS96/02679 



10 



20 



- 24 - 

60**C. Exceae acetic anhydride and acetic acid, a by- 
product of the reaction, are removed by evaporation 
under reduced preaaure leaving the cyclic anhydride 
confound of formula XXI • 

In reaction 3 of Scheme 3, the cyclic 
anhydride compound of formula XII is reacted, at room 
teii5>erature, with an amine, NR^R^, or a salt of the 
amine, such as the hydrochloride, in the presence of a 
base, such as triethylamine, to give the carboxylic 
acid of formula II, wherein n is 1 and and are 



both hydrogen. Suitable solvents for the reaction are 
those that will not react with the starting materials, 
which include chloroform, methylene chloride and 
dime thy Iformamide, preferably methylene chloride. 

The compound of formula II is further reacted 
to give the hydroxamic acid coaspound of formula I, 
wherein n is 1 and R^ and R^ are both hydrogen, 
according to the procedure described above in reaction 

6 of Scheme 1. 

In reaction 1 of Scheme 4, the carboxylic 
acid coB^ound of formula IV, wherein n is 2, is 
converted to the corresponding compound of formula V, 
wherein R^^ is (C^^-Cg) alkyl or tert-butyl, by reacting 
IV with a compound of the formula 
25 (r"0)2CHN<CH3)2 

wherein R^^ is <Ci-Cg)allcyl or tert-butyl, in an inert 
solvent, such as toluene, at a temperature between 
about 60«C. to about lOQ-C, preferably about lOO^C, 
for a time period between about 1 hour to about 3 
30 hours, preferably 2 hours. In reaction 2 of Scheme 4, 
the arylsulf onyl amino compound of formula VI wherein n 
is 1, 3, 4, 5 or 6 and R^^ is (Ci-Cg) alkyl, benzyl, 
allyl or tert-butyl, is converted to the corresponding 
compound of formula XIII, wherein R^^ is (Ci-Cg) al)cyl 
35 or tert-butyl, by reacting VI with a reactive 
derivativ of an alcohol of the formula 
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0 

19 II 
RiS'.O-C- (CH2)j^-0H 

such as the chloride « bromide or iodide derivative, 

preferably the bromide derivative, wherein R^® is {C^^- 

5 Cg)al)cyl or tert-butyl, in the presence of a base such 

as potassiiim carbonate or sodium hydride, preferably 

sodium hydride, and a polar solvent, such as 

dimethylf ormamide. The reaction is stirred, at room 

temperature, for a time period between about 60 minutes 

10 to about 48 hours, preferably about 18 hours. The R^^ 
protecting group, of the compounds of formulas IV and 
VI, is chosen such that it may be selectively removed 
in the presence of and without loss of the R^^ 
(C3^-Cg)al)cyl or tert-butyl group, therefore, R^^ cannot 

15 be the same as R*^^. Removal of the R*^^ protecting 
group from the compound of formula XIII to give the 
corresponding carboxylic acid of formula XIV, wherein n 
is 1 to 6, in reaction 3 of Scheme 4, is carried out 
under conditions appropriate for that particular R^^ 

20 protecting group in use which will not affect the R^^ 
(C^^-Cg) al)cyl or tert-butyl group. Such conditions 
include; (a) saponification where R^^ is (C^-Cg)al)cyl 
and R^^ is tert-butyl, (b) hydrogenolysis where R^^ is 
benzyl and R^^ is tert-butyl or (C^-Cg) alkyl, (c) 

25 treatment with a strong acid such as trif luoroacetic 
acid or hydrochloric acid where R-^^ is tert-butyl and 
R^^ is (C2-Cg)allcyl, or (d) treatment with 
tributyltinhydride and acetic acid in the presence of 
catalytic bis (triphenylphosphine) palladium (II) 

30 chloride where R^^ is allyl and R^^ is (Cj^-Cg) alkyl or 
tert-butyl. 

In reaction 4 of Scheme 4, the carboxylic 
acid of formula XIV is converted to the hydroxamic acid 
compound of formula XV, wherein n is 1 to 6, by 

35 treating XIV with 1- (3-dimethylaminopropyl) -3- 

ethylcarbodiimide and l*hydroxybenztriazole in a polar 
solvent, such as dimethyl f rmamide, f llowed by the 
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addition of hydroxylamine to the reaction mixture after 
a time period between about 15 minutes to about 1 hour, 
preferably about 30 minutes. The hydroxylamine is 
preferably generated ia situ from a salt form, such as 
5 hydroxylamine hydrochloride, in the presence of a base, 
such as N-methylmorpholine. Alternatively, a protected 
derivative of hydroxylamine or its salt form, where the 
hydroxyl group is protected as a tert-butyl, benzyl or 
allyl ether, may be used in the presence of 

10 (benzotriazol-l-yloxy) trie (dimethylamino) phosphonium 
hexaf luorophosphate and a base, such as N- 
methylmorpholine. Removal of the hydroxylamine 
protecting groups is carried out by hydrogenolysis for 
a benzyl protecting group or treatment with a strong 

15 acid, such as trif luoroacetic acid, for a tert-butyl 
protecting group. The allyl protecting group may be 
removed by treatment with tributyltinhydride and acetic 
acid in the presence of catalytic 

bis (triphenylphosphine) palladium (II) chloride- N,0- 
bis (4 -me thoxybenzyl) hydroxylamine may also be used, 
when R^^ is (C^^-Cg) alkyl, as the protected 
hydroxylamine derivative where deprotection is achieved 
using a mixture of methanesulfonic acid and 
trif luoroacetic acid. 
25 In reaction 5 of Scheme 4, the amide formula 

of formula XV is, if desired, converted to the 
corresponding carboxylic acid compound of formula XVI 
by (a) saponification where R^^ is lower alkyl or (b) 
treatment with a strong acid, such as trif luoroacetic 
acid or hydrochloric acid, where R^^ is tert-butyl. 

Pharmaceutically acceptable salts of the 
acidic compounds of the invention are salts formed with 
bases, namely cationic salts such as alkali and 
alkaline earth metal salts, such as sodium, lithium, 
potassium, calcium, magnesium, as well as ammonium 
salts, such as ammonium, trimethyl- ammonium, 
diethylammonium, and tris- (hydroxymethyl) - 



20 



30 



35 
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methylasmoniuxn salts. 

Similarly acid additi n salts, such as of 
mineral acids « organic carboxylic and organic sulfonic 
acids e.g. hydrochloric acid, methanesulf onic acid, 
5 maleic acid, are also possible provided a basic group, 
such as pyridyl, constitutes part of the structure. 

The ability of the compounds of formula 1 or 
their pharmaceutically acceptable salts (hereinafter 
also referred to as the compounds of the present 
10 invention) to inhibit matrix metalloproteinases or the 
production of timior necrosis factor (TNF) and, 
consequently, demonstrate their effectiveness for 
treating diseases characterized by matrix 
metalloproteinase or the production of tumor necrosis 
15 factor is shown by the following in vitro assay tests. 

Biological Assay 
Twh4h^^ ion of H ""*^^ ^^ llaaenase (MMP-1) 
Human recombinant collagenase is activated 
with trypsin using the following ratio: 10 ^g trypsin 
20 per 100 /xg of collagenase. The trypsin and collagenase 
are inctibated at room tesqperature for 10 minutes then a 
five fold excess (50 fig/lQ fig trypsin) of soybean 
trypsin inhibitor is added. 

10 mM stock solutions of inhibitors are made 
25 up in dimethyl sulfoxide and then diluted using the 
following Scheme: 

10 mM > 120 fiM > 12 pM > 1.2 §M > 0.12 ^ 

Twenty- five microliters of each concentration 
is then added in triplicate to appropriate wells of a 

30 96 well microfluor plate. The final concentration of 
inhibitor will be a 1:4 dilution after addition of 
enzyme and substrate. Positive controls (enzyme, no 
inhibitor) are set up in wells D1-D6 and blanks (no 
enzyme, no inhibitors) are set in wells D7-D12. 

35 Collagenase is diluted to 400 ng/ml and 25 fxl 

is then added to appropriate wells f th xaicrof luor 
plate. Pinal concentration of collagenase in the assay 
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is 100 ng/ml. 

Siibstrate (DNP-Pro-Cha-Oly-CyB (Me) -His-Ala- 
Ly8(Nli&) -NH2) is made as a 5 aiM stock in dimethyl 
sulfoxide and then diluted to 20 lOS. in assay buffer. 
5 The assay is initiated by the addition of 50 **1 

substrate per well of the xaicrof luor plate to give a 
final concentration of 10 pM. 

Fluorescence readings (360 nM excitation r 460 
nm emission) were taken at time 0 and then at 20 minute 
10 intervals. The assay is conducted at room temperature 
with a typical assay time of 3 hours. 

Fluorescence vs time is then plotted for both 
the blank and collagenase containing sasples (data from 
triplicate determinations is averaged) . A time point 
15 that provides a good signal (the blank) and that is on 
a linear part of the curve (usually around 120 minutes) 
is chosen to determine IC^q values. The zero time is 
used as a blank for each compoxind at each concentration 
and these values are subtracted from the 120 minute 
20 data. Data is plotted as ixihibitor concentration vs % 
control (inhibitor fluorescence divided by fluorescence 
of collagenase alone x 100). ^^so' ^ determined 
from the concentration of inhibitor that gives a signal 
that is 50% of the control. 
25 If ICjq's are reported to be <0,03 pM then 

the inhibitors are assayed at concentrations of 0.3 ^M, 
0.03 f*M, 0.03 fiM and 0.003 pK. 

TT |hlbition of Qelati nase rMMP-2) 
Inhibition of gelatinase activity is assayed 
30 using the Dnp-Pro-Cha-Gly-Cys (Me) -His-Ala-Lys (NMA) -NHj 
substrate (10 /xM) under the same conditions as 
inhibition of htaman collagenase (MMP-1) . 

72kD gelatinase is activated with 1 inM APMA 
(p-aminophenyl mercuric acetate) for 15 hours at 4»C. 
35 and is diluted to give a final concentration in the 
assay f 100 mg/ml- Inhibitors are diluted as for 
inhibition f hiiman collagenase (MMP-1) to give final 
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concentratione in the assay of 30 fM, 3 fM, 0*3 fiM and 
0.03 /iM. Each concentration Is done in triplicate. 

Fluorescence readings (360 nm excitation, 460 
emission) are taken at time zero and then at 20 minutes 
5 intervals for 4 hours* 

IC^q's are determined as per inhibition of 
human collagenase (HMP-1) . Zf XC^q's are reported to 
be less than 0.03 /iM, then the inhibitors are assayed 
at final concentrations of 0*3 fM, 0.03 iM, 0*003 
10 and 0*003 pM. 

Inhibition of Stromelvsin Activity (MMP-3) 

Inhibition of stromelysin activity is based 
on a modified spec trophotome trie assay described by 
Weingarten and Feder (Weingarten, H* and Feder, J*, 
15 Spectrophotometric Assay for Vertebrate Collagenase, 

Anal. Biochem. 147, 437-440 (1985)). Hydrolysis of the 
thio peptolide sxibstrate [Ac-Pro-Leu-Gly* 
SCH[CH2CH(CH3) 2]CO-Leu-Gly-OC2H5] yields a mercaptan 
fragment that can be monitored in the presence of 
20 Ellman's reagent. 

Human recombinant prostromelysin is activated 
with trypsin using a ratio of 1 /il of a 10 mg/ml 
trypsin stock per 26 fig of stromelysin. The trypsin 
and stromelysin are incubated at 37*^0. for 15 minutes 
25 followed by 10 ^1 of 10 mg/ml soybean trypsin inhibitor 
for 10 minutes at 37 *C* to quench trypsin activity. 

Assays are conducted in a total volume of 250 
Ml of assay buffer (200 mM sodium chloride, 50 mM MES, 
and 10 siM calcium chloride, pH 6*0) in 96 -well 
30 microliter plates. Activated stromelysin is diluted in 
assay buffer to 25 /xg/ml. Ellman'e reagent (3-Carboxy- 
4-nltrophenyl disulfide) is made as a IM stock in 
dimethyl formamlde and diluted to 5 iHM in assay buffer 
with 50 Ml per well yielding at 1 bIH final 
35 concentration. 

10 mH stock solutions of inhibitors are made 
in dimethyl sulfoxide and diluted serially in assay 
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buff r such that additi n of 50 ^iL to the appropriate 
wells yields final concentrations of 3 fM, 0*3 fcM, 
0.003 mH/ and 0.0003 fM. All conditions are completed 
in triplicate. 

A 300 mM dimethyl sulfoxide stock solution of 
the peptide stabstrate is diluted to 15 idM in assay 
buffer and the assay is initiated by addition of 50 ^1 
to each well to give a final concentration of 3 nM 
substrate. Blanks consist of the peptide substrate and 
Ellman's reagent without the enzyme. Product formation 
was monitored at 405 nm with a Molecular Devices TJVmax 

plate reader. 

XC^Q values were determined in the same 
manner as for collagenase. 
15 lnhibitioxL.of_>aSiil 

Human recombinant MMP-13 is activated with 
2mM APMA {p-aminophenyl mercuric acetate) for 1.5 
hours, at 37 •C. and is diluted to 400 mg/ml in assay 
buffer (50 mM Tris, pH 7.5, 200 mM sodium chloride, 5mM 
20 calcium chloride, 20^ zinc chloride, 0.02% brij). 

Twenty- five microliters of diluted enzyme is added per 
well of a 96 well microfluor plate. The enzyme is then 
diluted in a 1:4 ratio in the assay by the addition of 
inhibitor and substrate to give a final concentration 
25 in the assay of 100 mg/ml. 

10 mM stock solutions of inhibitors are made 
up in dimethyl sulfoxide and then diluted in assay 
buffer as per the inhibitor dilution scheme for 
inhibition of human collagenase (MMP-1> : Twenty-five 
30 laicroliters of each concentration is added in 
triplicate to the microfluor plate. The final 
concentrations in the assay are 30 ^, 3 mM, 0.3 and 
0.03 pOi. 

Substrate {I>np-Pro-Cha-Gly-Cys (Me) -His-Ala- 
35 Lys(NMA)-NH2) is prepared as for inhibition of human 

collagenase (MMP-l) and 50 ^1 is added to each well to 
give a final assay concentration of 10 
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Fluorescence readings (360 nM excitation; 450 emission) 
are taken at time 0 and every 5 minutes for 1 hour. 

Positive controls consist o£ enzyme and 
substrate with no inhibitor and blanks consist of 
5 si2bstrate only. 

ICgQ's are determined as per inhibition of 
human collagenase (MMP-1) . If XC^q's are reported to 
be less than 0*03 piK, inhibitors are then assayed at 
final concentrations of 0.3 ^M, 0.03 piM, 0.003 iM and 
10 0.0003 fiM. 

Inhibition of TNF Production 
The ability of the compounds or the 
pharmaceutically acceptable salts thereof to inhibit 
the production of TNF and, consequently, demonstrate 
5 their effectiveness for treating diseases involving the 
production of TMF is shown by the following in vitro 
assay: 

Human mononuclear cells were isolated from 
anti«- coagulated human blood using a one-step Ficoll- 

10 hypaque separation technique. The mononuclear cells 

were washed three times in Banks balanced salt solution 
(HBSS) with divalent cations and resuspended to a 
density of 2 x 10^/ml in HBSS containing 1% BSA. 
Differential coxmts determined using the Abbott Cell 

15 Dyn 3500 analyzer indicated that monocytes ranged from 
17 to 24% of the total cells in these preparations. 

160^ of the cell suspension was aliquoted 
into flate bottom 96 well plates (Costar) . Additions 
of compounds and LPS (lOOng/ml final concentration) 

20 gave a final volume of 200;il. All conditions were 

performed in triplicate. After a four hour incubation 
at 37<^C. in an humi dif ied CO2 incxibator, plates were 
removed and centrifuged (10 minutes at approximately 
250 X g) and the supematants removed and assayed for 

25 TNPcr using the R&D ELISA Kit. 

For administration to humans for the 
inhibition of matrix metalloproteinasee or the 
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production f ttonnr necrosie factor (TNP) , a variety of 
conventional routes nay be used including orally , 
parenterally and topically. In general, the active 
compound will be administered orally or parenterally at 
5 dosages between about 0.1 and 25 mg/icg body weight of 
the subject to be treated per day, preferably from 
about 0.3 to 5 mg/kg. However, some variation in 
dosage will necessarily occur depending on the 
condition of the subject being treated. The person 
10 responsible for administration will, in any event, 
determine the appropriate dose for the individual 
subject. 

The conqpounds of the present invention can be 
administered in a wide variety of different dosage 
15 forms, in gtmeral, the therapeutically effective 

compounds of this invention are present in such dosage 
forms at concentration levels ranging from about 5.0% 
to about 70% by weight. 

For oral administration, tablets containing 
20 various excipients such as microcrystalline cellulose, 
sodium citrate, calcium carbonate, dicalcium phosphate 
and glycine may be employed along with various 
disintegrants such as starch (and preferably com, 
potato or tapioca starch) , alginic acid and certain 
25 complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelation and 
acacia. Additionally, lubricating agents such as 
magnesi\m stearate, sodium lauryl sulfate and talc are 
often very useful for tabletting purposes. Solid 
30 con^ositions of a similar type may also be en5>loyed as 
fillers in gelatin capsules; preferred materials in 
this connection also include lactose or milk sugar as 
well as high molecular weight polyethylene glycols. 
When aqueous suspensions and/or elixirs are desired for 
35 oral administration, the active ingredient may be 

combined with various sweetening or flavoring agents, 
coloring matter r dyes, and, if so desired. 
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emulsifying and/ r suspending agents as well, together 
with such diluents as water, ethanol, propylene glycol, 
glycerin and various like combinations thereof. 

For parenteral administration (intramuscular, 
5 intraperitoneal, sxibcutaneous and intravenous use) a 

sterile injectable solution of the active ingredient is 
usually prepared. Solutions of a therapeutic confound 
of the present invention in either sesame or peanut oil 
or in acnieous propylene glycol may be en^loyed. The 

10 aqn^eous solutions should be suitably adjusted and 
buffered, preferably at a pH of greater than 8, if 
necessary and the liquid diluent first rendered 
isotonic. These aqueous solutions are suitable 
intravenous injection purposes. The oily solutions are 

15 suitable for intraarticular, intramuscular and 

subcutsuieous injection purposes. The preparation of 
all these solutions under sterile conditions is readily 
accomplished by standard pharmaceutical techniques well 
)cnown to those skilled in the art. 

20 The present invention is illustrated by the 

following exas^les, but it is not limited to the 
details thereof. 

EXAMPLE 1 

2- fR) -N-Hvdroxv-2" f (-methoacvbenzenesulf onvl) 
25 (2 *morDholin*4-vl "2 ^oxoethvl) amino] *3 "^methvlbutyramide 
To a solution of D-valine benzyl ester 
hydrochloride (2.4 grams, 10 mmol) and triethylamine 
(2.5 grams, 3.5 mL, 25 mmol) in water (50 mL) and 1,4- 
dioxane (50 mL) is added 4-methoxybenzenesulf onyl 
30 chloride (2.3 grams, 11 mmol). The mixture was stirred 
at room temperature for 1 hour and then most of the 
solvent was removed by evaporation under vacuum. The 
mixture was diluted with ethyl acetate and was washed 
successively with dilute hydrochloric acid solution, 
35 water and brine. The organic solution was dried over 
magnesitun sulfate and c neentrated to leave K- (4- 
methoxybenzenesulf onyl) -D-valine benzyl ster as a 
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white solid, 3.6 grams (97%); m-p- 92-94*C. 

K* (4-Methoxybenzene8ul£ nyl) -D- valine benzyl 
ester (1.50 grasis, 4*0 aimol) was added to a suspension 
of sodium hydride (0.1 grams, 4.2 maol) in dry 
5 dimethyl formamide (20 mL) and, after 30 minutes, tert- 
butyl bromoacetate (0.8 mL, 4.2 mmol) was added. The 
resulting mixture was stirred overnight at room 
temperature and was then quenched by addition of 
saturated ammonium chloride solution (3 mL) . The 
10 dimethylformamide was removed by evaporation under 

vacuxam. The residue was taken up in ethyl acetate and 
washed with water and brine. After drying over 
magnesium sulfate, ethyl acetate was evaporated to 
leave an oil from which 2- (R) -2- [tert- 
15 butoxycarbonylmethyl (4 -methoxybenzenesulf onyl ) amino] - 3 - 
methylbutyric acid benzyl ester, a clear oil (1.92 
grams, 9B%) , was isolated using flash chromatography on 
silica gel eluting with 15% ethyl acetate in hexane. 

To a cold (0*^C.) solution of 2- (R) -2- [tert- 
2 0 butoxycarbonylmethyl ( 4 -methoxybenzenesulf onyl ) amino] - 3 - 
methylbutyric acid benzyl ester (1.92 grams, 3.9 mmol) 
in methylene chloride (28 mL) was added trif luoroacetic 
acid (7 mL) . The resulting solution was allowed to 
warm to room ten5>erature and was stirred overnight. 
25 The methylene chloride and trif luoroacetic acid were 
evaporated under vacuum leaving 2-(R)-2- 
[carboxymethyl (4 -methoxybenzenesulf onyl) amino) ] -3- 
methylbutyric acid benzyl ester as a clear oil, 1.70 
grams (100%) . 

30 To a solution of 2- (R) -2- [carbox^naethyl (4- 

methoxybenzenesulf onyl) amino] -3 -methylbutyric acid 
benzyl ester (573 mg, 1.32 mmol) in methylene chloride 
(12 mL) were added sequentially triethylamine (0.46 mL, 
3.28 mmol), morpholine (0,127 mL, 1.46 mmol) and 

35 (benzotriazol-l-yloxy) tris (dimethylamino) phosphonium 
hexafluorophosphate (646 mg, 1.46 mmol). The mixture 
was stirred at room temperature overnight and then 
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diluted with ethyl acetate. The eolution was washed 
with 0.5 K hydrochl ric acid solution and brine, dried 
over magnesium sulfate and concentrated under vacuum. 
The residue was chromatographed on silica gel using 40% 
5 ethyl acetate in hexane affording 2-(R)-2-[(4- 
methoxybenzenesulf onyl) (2-morpholin-4-yl- 
oxoethyDamino] -3-methylbutyric acid benzyl ester as a 
clear oil, 590 mg (89%). 

To a solution of 2*(R)*2-[(4- 

10 methoxybenzenesulf onyl) (2-morpholin-4-yl-2- 

oxoethyl) amino] -3"'methylbutyric acid benzyl ester (590 
mg, 1.17 mmol) in ethanol (50 mL) was added 10% 
palladium on activated carbon (200 mg) . The mixture 
was agitated under 3 atmospheres hydrogen in a Parr 

15 shaker for 2 hours. The catalyst was removed by 

filtration through nylon (pore size 0.45 ^) and the 
solvent was evaporated leaving 2-(R)-2-[{4- 
methoxybenzenesulf onyl) (2-morpholin-4~yl-2- 
oxoe thy 1) amino] -3-methylbutyric acid as a white foam, 

20 485 mg (100%) . 

To a solution of 2-(R)-2-[(4- 
methoxybenzcmesulf onyl ) (2 -morpholin*4 -yl -2 - 
oxoethyl) amino] -3-methylbutyric acid (485 mg, 1.17 
mmol) in methylene chloride (12 mL) were added 

25 sequentially triethylamine (0.52 mL, 3.71 mmol), O- 

benzylhydroxylamine hydrochloride (205 mg, 1.28 nmol) 

and (benzo tr iazol - 1 - 

yloxy) trie (dimethylamino) phosphonixam 

hexaf luorophosphate (570 mg, 1.29 mmol) . The mixture 
30 was stirred at room temperature overnight and then 

diluted with ethyl acetate. The solution was washed 
sequentially with 0.5 N hydrochloric acid solution, 
water, saturated sodium hydrogen carbonate solution and 
brine, dried over magnesium sulfate and concentrated 
35 under vacuum. The residue was chromatographed on 

silica gel using 20% hexane in ethyl acetate to afford 
2- (R) .N-benzyloxy-2- [ (4 -methoxybenzenesulf onyl) (2- 
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morph lin-4-yl-2-oxoethyl)amino] -3-methylbutyrainide as 
a white foam, 510 mg (84%) « 

To a solution of 2- (R) -N-ben2yloxy-2- [ (4- 
me thoxybenzanesulf onyl ) ( 2 -morpholin- 4 -yl - 2 - 
5 oxoethyDamino] -3-inethylbutyrainide (510 mg, 0.98imiiol) 
in methanol (50 mL) was added 5% palladium on activated 
carbon (120 mg) . The mixture was agitated under 2 
atmospheres hydrogen in a Parr shaker for 2 hours. 
The catalyst was removed by filtration through nylon 
10 (pore sixe 0.45 /xm) and the solvent was evaporated 

leaving 2- (R) -N-hydroxy-2- [ (-methoxybenzenesulf onyl) (2- 
morpholin-4-yl-2-oxoethyl) amino] -3-methylbutyramide as 
a white solid, 418 mg (99%); NMR (CDCI3) : 5 10.3 
(br s, IH) , 7.90 (br s, IH, overlapped), 7.86 (d, J = 
15 8.8 Hz, 2H, overlapped), 6.94 (d, J = 8.8 Hz, 2H) , 4.39 
(d, J = 17.1 Hz, IH), 4.09 (d, J » 17.1, IH) , 3.84 (s, 
3H), 3.80-3.48 (m, 9H) , 2.20-1.95 (m, IH) , 0.82 (d, J = 
6.5 Hz, 3H), 0.45 (d, J = 6.5 Hz, 3H) ; MS (LSIMS) : m/z 

430 (M4-H) . 
20 EXAMPLE 2 

2- (R) -K-Hvdroxv-2- T (4-metho xvbenzeneeulf onvlj 
f 3 -morpholin-4 -vl - 3 -oxonropv l ) amino! - 3 - me thylbutyr amide 

To a solution of N-(4- 
me thoxybenzanesulf onyl )-D- valine benzyl ester (2.2 
25 grams, 5.83 mmol) in dry dimethyl formamide (40 mL) were 
added cesium carbonate (2.3 grams, 7.1 mmol) and 1- 
iodo-3-butene (1.3 grams, 7.1 mmol). The mixture was 
stirred at room temperature overnight and was then 
poured into water. The mixture was extracted twice 
30 with ether and the combined ether extracts were washed 
with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was 
ta)cen up in 20% ethyl acetate /hexane; starting material 
K- (4. methoxybenzenesulf onyl) -D- valine benzyl ester 
35 (1.5 g) crystallized from the mixture and was recovered 
by filtration. The filtrate was concentrated under 
vacuum and th residue was chroma tographed on silica 
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gel using 20% ethyl acetate/hexane as eluant to provide 
2- (R) -2- [but-3-enyl (4-methoxybenzenesul£onyl) amino] -3- 
methylbutyric acid benzyl ester as a clear oil, 
404 xng (16%) . 

To a mixture of 2- (R) -2- [but-S-enyl (4- 
methoxybenzeneaulfonyl) axaino] - 3 -methylbutyric acid 
benzyl ester (780 mg, 1.81 mmol) and ruthenium (III) 
chloride hydrate (10 mg, 0.048 mmol) in acetonitrile (6 
mL), carbon tetrachloride (6 mL) and water (8 mL) was 
added sodium periodate (1.7 grams, 7.9 mmol). After 
stirring at room texnperature for 2 hours, the mixture 
was diluted with methylene chloride and filtered 
through diatomaceous earth. The organic layer was 
separated, washed with dilute hydrochloric acid 
15 solution and brine, dried over magnesium sulfate and 
concentrated to leave 2- (R) -2- t2.carboxyethyl (4- 
methoxybenzenesulf onyl) amino] -3 -methylbutyric acid 
benzyl ester as an oil, 710 mg (87%) . 

Alternatively, the intermediate 2-(R)-2-t2- 
20 carboxyethyl (4-methoxybenzenesulf onyl) amino] -3- 

methylbutyric acid benzyl ester was prepared by the 
following higher yielding procedure: 

N- (4-Methoxybenzene8ulfonyl) -D- valine benzyl 
ester (18.8 grams, 49.8 mmol) was added to a suspension 
25 of sodium hydride (1.3 grams, 54 mmol) in dry 

dime thy Iformamide (200 mL) and, after 1.5 hours, a 
solution of allyl bromide (4.7 mL, 54 mmol) was added. 
The resulting mixture was stirred overnight at room 
temperature and was then quenched by addition of 
3 0 saturated ammonium chloride solution. The 

dimethyl formamide was removed by evaporation under 
vacuum. The residue was ta)cen up in ether and washed 
with water and brine. After drying over magnesium 
sulfate, ether was evaporated to leave an oil from 
35 which 2- (R) -2- t (4-methoxybenzenesulf onyl) prop- 2- 

enylamino] -3.-methylbutyric acid benzyl ester, a cl ar 
oil (18.1 grams, 87%), was isolated using flash 
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chromatography on silica gel eluting with 10% ethyl 
acetate in hexane and then 20% ethyl acetate in hexane. 

To a 1 M solution of borane/disulf ide complex 
in methylene chloride (1.45 mL, 2.9 xmnol) was added a 
solution of 2- (R) -2 - [ (4-methoxybenzeneBulf onyl) prop-2 - 
enylaminol-3-methylbutyric acid benxyl ester (3.6 
grams, 8.6 mmol) in methylene chloride (8 nL) . The 
solution was stirred at room temperature for 4 hours at 
which time more 1 M solution of borane/disulf ide 
complex in methylene chloride (2.0 mL. 4.0 mmol) was 
added. The mixture was stirred at room temperature 
overnight and was then added dropwise to a mechanically 
stirred solution of chromium trioxide (5.1 grams, 51.6 
mole) in acetic acid (31 mL) and water (3.5 mL) while 
keeping the internal temperature between -5»C. and 
10 'C. After stirring at room temperature overnight, 
the mixture was diluted with water and extracted with 
methylene chloride. The extract was washed with brine, 
dried (magnesium sulfate) and concentrated. The 
residue was chromatographed on silica gel eluting 
successively with chloroform and 2% methanol in 
chloroform to afford 2- (R) -2- [2-carboxyethyl (4- 
methoxybenzenesulf onyl) amino] - 3 -methylbutyric acid 
benzyl as an oil (2.42 grams, 63%). 

To a solution of 2- (R> -2- I2-carboxyethyl (4- 
methoxybenzenesulf onyl) amino! -3 -methylbutyric acid 
benzyl ester (710 mg, 1.58 mmol) in methylene chloride 
(15 mL) were added sequentially triethylamine (0.47 mL, 
3.35 mmol), morpholine (0.15 mL, 1.72 mmol) and 
(benzotriazol-l-yloxy) tris (dimethylamino)phosphonium 
hexafluorophosphate (769 mg, 1.74 mmol) . The mixture 
was stirred at room teii5>erature overnight and then 
diluted with methylene chloride. The solution was 
washed with 0.5 N hydrochloric acid solution and brine, 
dried over magnesium sulfate and concentrated under 
vacuum. The solid residue was chromatographed on 
silica gel using 20% hexane in ethyl ac tate affording 
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2- (R) -2- [ (4-niethoxyben2enesulfoayl) (3-morpholin-4-yl-3- 
oxopropyl) amino] -3-methylbutyxic acid benzyl ester as a 
clear oil, 725 mg (88%) . 

To a solution o£ 2-(R)-2«[(4- 
5 methoxybenzenesulfonyl) (3-]ziorpholin-4-yl-3- 

oxopropyl) amino] -3-siethylbutyric acid benzyl ester (725 
mg, 1.40 mmol) in ethanol (35 mL) was added 10% 
palladium on activated carbon (50 mg) . The mixture was 
agitated under 3 atmospheres hydrogen in a Parr sha)cer 

10 for 3 hoxirs. The catalyst was removed by filtration 
through nylon (pore size 0.45 /xm) and the solvent was 
evaporated leaving 2- (R) - (2) - [ (4- 
methoxybenzenesulf onyl) (3-morpholin-4-yl-3- 
oxopropyl) amino] -3 -methyl -butyric acid as a white 

15 solid, 540 mg (90%). 

To a solution of 2-(R)-2-[(4* 
methoxybenzenesulf onyl) (3-morpholin-4-yl-3- 
oxopropyl) amino] -3-methylbutyric acid (540 mg, 1.26 
mmol) and 1-hydroxybenztriazole hydrate (205 mg, 1.33 

20 mmol) in dry dimethylf ormamide (12 mL) was added l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
(289 mg, 1.51 mmol) . After stirring for 30 minutes, 
hydroxylamine hydrochloride (350 mg, 5.04 mmol) and 
then triethylamine (1.0 mL, 7.17 mmol) were added. 

25 The mixture was stirred at room temperature overnight 
and then diluted with ethyl acetate. The solution was 
washed sequentially with water, 0.5 N hydrochloric acid 
solution and brine. The solution was then dried over 
xoagnesitim sulfate and concentrated under vacuum to 

30 leave a white foam. The material was dissolved in 

toluene, filtered and concentrated. The residue was 
triturated with ether to afford 2- (R) -N-hydroxy-2 [ (4- 
methoxybenzenesul f onyl ) ( 3 -morpholin - 4 -yl - 3 - 
oxopropyDamino] -3-methylbutyramide as a solid, 200 mg 

35 (36%); KMR (CDCI3) : 6 9.35 (br s, IH) , 7.73 (d, J = 
8.9 Hz, 2H), 6.95 (d, J » 8.9 Hz, 2H) , 3.86 (s, 3H) , 
3.83-3.73 (m, IH) , 3.70-3.52 (m, 7H) , 3.46-3.43 (m. 
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2H) , 3.41-3.29 (m, IH) , 2.92-2.69 (m, 2H) , 2.30-2.17 
(m, IH) , 0.84 (d, J = 6.5 Hz, 3H) , 0.41 {d, J «= 6.5 Hz, 
3H) ; MS (particle beam): m/z 444 (M+H) , 428, 383, 329; 
HRMS calculated for C3^5H3qN307S (M+E) : 444.1804, 
5 Found: 464.1818. 

The title coinpounds of Exanples 3-6 were 
prepared by a method analogous to that described in 
Exaii5>le 2 using 2- (R) -2- [2-carboxyethyl (4- 
methoxybenzenesulf onyl ) amino] - 3 -methylbutyric acid 
10 benzyl ester as the starting material which is coupled 
with the amine indicated. 

EXAMPLE 3 

2- (R) -2- r (2-BenzYlcarb« ^"Y'**^^ v^^ 
methojcvbenzeneaulf or y'' ) ^"^^"qI -N«hvdroxv-3- 
15 methvlbr <-Y^«"^ 

Coupled with benzylamine; NMR (DMSO-dg) : 
6 10.72 (B, IH), 8.89 (s, IH) , 8.39 {m, IH) , 7.74 (d, J 
« 9.0 Hz, 2H), 7.32-7.21 (m, 5H) , 7.05 (d, J « 9.0 Hz, 
2H), 4.21 (d, J - 5.9 Hz, 2H) , 4.02-3.87 (m, IH) , 3.82 
20 (s, 3H), 3.63 (d, J « 10.8 Hz, IH) , 3.29-3.17 (m, IH) , 
2.71-2.57 (m, IH) , 2.52-2.40 (m, IH) , 2.06-1.94 (m, 
IH) , 0.77 (d, J = 6.6 Hz, 3H) , 0.74 (d, J « 6.5 Hz, 
3H) ; MS (LSIMS) : m/z 464 (M+H) ; HRMS calculated for 
C22H30N3O5S (M+H): 464.1855. Found: 464.1832. 
25 EXAMPLE 4 

2. (R) -N-Hvdroxv-2- ( (4-meth o3cvbenzeneaulf onvl) 
(2- r(pvrid^n-3>vlmethvl)car bamovllethvl) amino) -3- 

methvlbutvr amide 

Coupled with 3-pyridylmethylamine: ^H NMR 

30 (PMSO-dg) : 6 10.72 (s, IH) , 8.89 (s, IH) , 8.49-8.42 
(m, 3H), 7.73 (d, J = 8.9 Hz, 2H) , 7.63-7.60 (m, IH) , 
7.32 (dd, J « 4.8, 7.8 Hz, IH) , 7.05 (d, J - 8.9 Hz, 
2H), 4.23 (d, J = 5.8 Hz, 2H) , 4.00-3.88 (m, IH) , 3.81 
(B, 3H), 3.62 (d, J « 10.8 Hz, IH) , 3.27-3.17 (m, IH) , 

35 2.69-2.58 (m, IH) , 2.52-2.41 (m, IH) , 2.07-1.94 (m, 
IH), 0.76 (d, J = 6.5 Hz, 3H) , 0.72 (d, J = 6.4 Hz, 
3H) ; MS (LSIMS) : m/z 465 (M+H) . 
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EXAMPLE 5 

0^ {TL\ -N.Hvdro3cv2- ( r4-i iietho3cvbenzenesulf onyll 
fg^ (m^thvlpvridln-3>vlmc tihvlcarbamovl) ethvH amino) -3- 

Coupled with 3- (N-methylaminomethyl) pyridine : 
NMR (DMSO-dg): 5 10.75 (br b, 1H) , 8.92 (s, IH) , 
8.52-8.29 (m, 2H) , 7.75 (d, J «= 8.8 H2, 1.4 H) , 7.67 
{d, J « 8.8 Hz, 0.6 H), 7.62-7.58 (m, IH) , 7.42-7.32 
(m, IH), 7.06 (d, J - 8.8 Hz, 1.4 H) , 7.01 (d, J = 8.8 
Hz, 0.6 H), 4.55-4.41 (m, 2H) , 3.94-3.82 (m, IH) , 3.81 
(s, 2.1 H), 3.80 (B, 0.9 H), 3.68-3.60 (m, IH) , 3.33- 
3.19 (m, IH), 2.90-2.50 (m, 2H) , 2.88 (b, 2.1 H 
overlapped), 2.79 (b, 0.9 H) , 2.05-1.80 (m, IH) , 
0.79-0.63 (m, 6H) : MS (thermospray) : m/z 479 
15 (M<fH), 364. 

EXAMPLE 6 
4- (3- r (1- (R) -l-Hvdroxv ^^^>^*^"Y'^ 
methvlpropyl) {4-metho3evbenzenesulf onvl) amino] propionyl) 
piperazine-l-carboxvlic ac id, tert-butvl eeter 
20 Coupled with tert-butyl-1- 

piperazinecarboxylate: ^H NMR (DMSO-dg) : 6 10.77 (br 
s, IH), 8.93 (b, 1H), 7.74 {d, J 8.9 Hz, 2H) , 7.06 
(d, J = 8.9 Hz, 2H), 3.90-3.80 (m, IH) , 3.82 (b, 3H, 
overlapped), 3.64 {d, J « 10.8 Hz, IH) , 3.60-3.16 (m, 
25 9H), 2.80-2.71 (m, IH) , 2.59-2.47 (m, IH) , 2.03-1.91 
(m, IH), 1.39 (B, 9H), 0.77 (d, J » 6.5 Hz, 3H) , 0.71 
(d, J = 6.5, 3H) ; MS (thermospray): m/z 543 (M+H) , 
443, 382, 328. 

EXAMPLE 7 

30 2> (R) -N-Hvdroxv-2 > F {4-methoxvben zeneBulf onvl) 

(3-oxo-3>piperazin-l-ylpropvl > aminol - 3 -methvlbutvr amide 

hvdrocholoride 

A solution of 4- (3- t(l- (R) -1- 
hydroxycarbamoyl-2-methylpropyl) (4- 
35 methoxybenzenoBulfonyl) amino] propionyl )piperazine-l - 
carboxylic acid, tert-butyleater [Example 6] (430 mg, 
0.79 mmol) in methylene chloride (11 mL) was cooled to 
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CC. Hydrogen chloride gas was then bubbled through 
the solution for about 0.5 minute. The soluti n was 
allowed to warm to room temperature with stirring over 
1 hour . Volatiles were removed by evaporation and the 
5 residue was filtered washing with methylene chloride to 
collect solid 2- (R) -N-hydroxy-2- t (4- 
methoxybenzenesulfonyl) {3-oxo-3-pipera2in-l- 
ylpropyl) amino] -3-methylbutyramide hydrochloride, 375 
mg (99%). NMR (DMSO-d^) : 6 10.78 (br s, IH) , 9.16 

10 {br s, IH) , 7.74 (d, J « 8,8 Hz, 2H) , 7.07 (d, J = 8.9 
H2, 2H), 3.82 (s, 3H), 3.62 (br s, 4H) , 3.38-3.18 (m, 
IH) , 3.16-3.07 (br s, 2H) , 3.07-2.98 (br s, 2H) , 2.83- 
2.73 (m, IH) , 2.65-2.53 (m, IH) , 2.06-1.90 (m, IH) , 
0.76 (d, J = 6.5 Hz, 3H) , 0.72 (d, J = 6.5 Hz, 3H) . A 

15 broad water peak between 6 4.0 and 3.5 obscured some 

signals from this confound; MS (thermospray) : m/z 443 
(H^-H) , 382, 328. 

EXAMPLE 8 
2- (R> -2- [ (Benzvlcarbamovlmethvl) (4- 
20 methoxvbenzenesulf onvl) ^ ^^t^^I -K -hvdroxv - 3 -methyl - 
butvr amide 

To a solution of 2- (R) -2- [carboxymethyl(4- 
methoxybenzenesulf onyl ) amino] - 3 -methylbutyric acid 
benzyl ester (example 1) (905 mg, 2.08 mmol) in 

25 methylene chloride (18 mL) were added sequentially 

triethylamine (0.72 mL, 5*14 mmol), benzylamine (0.25 
mL, 2.29 mmol) and (benzotriazol-1- 
yloxy) trie (dimethylamino)phosphoni\2m hexafluoro- 
phosphate (1.01 grams, 2.28 mmol). The mixture was 

30 stirred at room tender a ture overnight and then diluted 
with ethyl acetate. The solution was washed with 0.5 N 
hydrochloric acid solution and brine, dried over 
magnesium sulfate and concentrated under vacuum. The 
residue was chromatographed on silica gel using a 

35 2:5:16 ratio of methylene chloride/ ethyl acetate/hexane 
affording 2- (R) -2- I ( benzyl carbamoylme thy 1) (4- 
methoxybenzenesulf onyl) amino] -3 -methylbutyric acid 
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benzyl ester as a clear oil, 933 mg (86%) . 

To a solution o£ 2-(R)-2- 
[ (benzylcarbamoylmethyl) (4-methoxybenzene8ulf onyl) - 
amino] -3-aethylbutyrlc acid benzyl ester (933 ng, 1.17 
5 xamol) in ethanol (50 siL) was added 10% palladitim on 
activated carbon (85 mg) . The mixture was agitated 
under 3 atmospheres hydrogen in a Parr shaker for 4 
hours. The catalyst was removed by filtration through 
nylon (pore size 0.45 pm) and the solvent was 

10 evaporated leaving 2- (R) -2- [ (benzylcarbamoylmethyl) (4- 
methoxybenzenesulf onyl) amino] -3-methylbutyric acid as a 
white foam, 755 mg (96%) • 

To a solution of 2-(R)-2« 
[(benzylcarbamoylmethyl) (4- 

15 methoxybenzenesulfonyl) amino] -3-methylbutyric acid (655 
mg, 1.51 mmol) and 1-hydroxybenztriazole hydrate (224 
mg, 1.46 mmol) in dry dime thy Iformamide (15 mL) was 
added 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride (316 mg, 1.65 mmol) * After stirring for 

20 30 minutes, hydroxylamine hydrochloride (416 mg, 6.0 
mmol) and then N-methylmorpholine (0.99 mL, 9.0 mmol) 
were added. The mixture was stirred at room 
temperature overnight and then diluted with ethyl 
acetate. The solution was washed sequentially with 

25 water, 0.5 N hydrochloric acid solution and brine. The 
solution was then dried over magnesium sulfate and 
concentrated under vacuum to leave a white foam which 
was chromatographed on silica gel eluting with ethyl 
acetate to afford 2 - (R) -2- [ (benzylcarbamoylmethyl) (4- 

30 methoxybenzene-sulf onyl) amino] -N-hydroxy-3- 

methylbutyramide as a white foam, 570 mg (84%); MMR 
(DMSO-dg) : 6 10.75 (br s, IH) , 8.90 (s, IH) , 8.47 (m, 
IH), 7.85 (d, J » 8.9 Hz, 2H) , 7.83-7.19 (m, 5H) , 7.04 
(d, J ^ 8.9 Hz, 2H) , 4.37 (d, J « 11.4 Hz, IH) , 4.28 

35 (d, J « 5.9 Hz, 2H), 3.89 {d, J « 11*4 Hz, IH) , 3.82 

(s, 3H) , 3.45 (d, J « 10.3 Hz, IH) , 1.90-1.79 (m, IH) , 
0.73 (d, J » 6.3 Hz, 6H) ; MS (LSIM5) : m/z 450 (M<i-H) . 
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EXAMPLE 9 

2- (R^ -2- r (Benzvlmethvlr *^>^*""Y'^'"«*">^YT ) 
tn#>thQ3cvbeiizgtiftfliilf onv l) aminol ■N>hvdroxy^3- 

nethvlb" *-Yr*"'' '^'^ 
5 To a solution of 2- (R) -2- [carboxymethyl (4- 

methoxybenzenesulf onyl ) amino] - 3 -mechylbutyric acid 

benzyl ester (Exaii5>le 1) (1.05 grams, 2,41 mnol) in 

methylene chloride (20 mL) were added sequentially 

trie thy lamine {0.B4 mL, 6.0 nmol) , N-benzylmethylamine 

10 (0.34 mL, 2.63 mmol) and (benzotriazol-1- 

yloxy) tris ( dime thy lamino>phosphoni\im 

hexafluorophosphate (1.17 grams, 2.69 mmol). The 

mixture was stirred at room temperature overnight and 

then diluted with ethyl acetate. The solution was 

15 washed with 0.5 N hydrochloric acid solution and brine, 

dried over magnesium sulfate and concentrated imder 

vacuxim* The residue was chromatographed on silica gel 

using 35% ethyl acetate in hexane (plus a small amount 

of methylene chloride to load the san^le on the column) 

20 affording 2- (R) -2- [benzylmethylcarbamoylmethyl) (4- 

methoxybenzenesulf onyl) anLinol -3-methylbutyric acid 

benzyl ester as a clear oil, 1.14 grams (88%) . 

To a solution of 2-(R)-2- 

[ (benzylmethylcarbamoylmethyl) (4- 

2 5 methoxybenzenesulf onyl ) amino] - 3 -methylbutyric acid 

benzyl ester (1.14 grams, 2.12 mmol) in ethanol (100 

mL) was added 10% palladium on activated carbon (400 

mg) . The mixture was agitated under 3 atmospheres 

hydrogen in a Parr shalcer for 3 hours. The catalyst 

30 was removed by filtration through nylon (pore size 0.45 

;m) and the solvent was evaporated leaving 2-(R)"2- 

l (benzylmethylcarbamoylmethyl) (4- 

methoxybenzenesulfonyl) amino] -3 -methylbutyric acid as a 

white foam, 902 mg (95%). 
35 To a solution of 2-(R)-2- 

I (benzylmethylcarbamoylmethyl) (4- 

methoxybenzenesulfonyl) amino] -3-methylbutyric acid (902 
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mg, 2.01 ifflttol) in methylene chloride {20 mL) wer add d 
sequentially tri thylamin (0.90 mL, 6.42 mmol) , O- 
allylhydroxylamine hydrochloride <242 mg, 2.21 mmol) 
and (benzotriazol-l-yloxy) trie- 
5 ( dime thy lamino)phoflphonium hexaf luorophosphate (978 mg, 
2.21 mmol) . The mixture was stirred at room 
teii5>erature overnight and then diluted with ethyl 
acetate. The solution was washed with 0.5 N 
hydrochloric acid solution and brine, dried over 
10 magnesium sulfate and concentrated under vacuTim. The 
residue was chromatographed on silica gel using 40% 
hexane in ethyl acetate to afford 2- (R) -N.allyloxy-2- 
[ (benzylmethylcarbamoylmethyl) (4-methoxy- 
benzenesulfonyDamino] -3-methylbutyramide as an oil, 

15 1.008 grams (100%). 

To a solution of 2- (R) -N-allyloxy-2- 
[ (benzylmethyl-carbamoylmethyl) (4- 

methoxybenzenesulfonyl) amino] - 3 -methylbutyramide (500 
mg, 0.99 mmol) in methylene chloride (40 mL) was added 
20 bis (triphenylphosphine) palladium (II) chloride (280 mg, 
0.4 mmol) and then, dropwise, tributyltinhydride (0.43 
mL, 2.2 mmol). The solution was stirred at room 
temperature for 1 hour, diluted with methylene 
chloride, washed with 1 N hydrochloric acid solution, 
25 dried over magnesium sulfate and concentrated. The 
residue was taken up in ethyl acetate and filtered to 
remove a solid. After concentration, the filtrate was 
chromatographed on silica gel eluting with chloroform 
and then 2% methanol in chloroform to afford 2-(R)-2- 
30 I (benzylmethylcarbamoylmethyl) (4-methoxybenzene- 

sulfonyl) amino! -N-hydroxy-3 -methylbutyramide as a white 
solid (340 mg, 74%), NKR (DKSO-dg) : 6 10.66 (br s, 

IH), 8.87 (br s, 0.6 H) , 8.84 (s, 0.4 H) , 7.91 (d, J « 
8.9 Hz, 1.2 H), 7.78 (d, J - 8.9 Hz, 0.8 H) , 7.43-7.21 
35 (m, 5H), 7.05 (d, J - 8.9 Hz, 1.2 H) , 7.00 (d, J = 8.9 
Hz, 0.8 H) 4.72 (d, J «= 17.7 Hz, 0.4 H) , 4.70 (d, J « 
17.7 Hz, 0,6 H), 4.59-4.42 (m, IH) , 4.25 (d, J = 17.8 
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Hz, O.SH), 4.07 (d, J - 17.7 Hz, 0.4H), 3.82 (s, 3H) , 
3.46-3.40 (m. 1H> , 2.91 (s, 1.8H). 2.83 (s, 1.2 H) , 
1.92-1.70 (m, IH), 0.75-0.69 (m, 6H> ; MS (thermospray) : 
m/z 464 (M+H), 307, 239. 
5 The title conpounds o£ ExaapleB 10-11 were 

prepared by a method analogous to that described in 
Exan5>le 9 using 2- {R) -2- [carboxymethyl (4- 
methoxybenzenesulfonyl) amino] -3-iiiethylbutyric acid 
benzyl ester (Example 1) as the starting material which 
10 is coupled with the amine indicated. 

EXAMPLE 10 
o- (P) -W-Hvdro3ev-2- ( [4- 
methoxvbangenesuq gQnvn - [ (2-norpholin-4- 
yl efchvlearbM«ftvl ^ aethy ll amino) - 3 -methvlhutvrwini dw 
15 Coupled with 4- (2 -aminoethyDmorpholine: ^H 

NHR (DMSO-dg) : 6 10.74 (br s, IH) , 8.90 (br s, IH) , 
7.84 (br 8, IH, overlapped), 7.84 (d, J = 8.8 Hz, 2H) , 
7.06 (d. J = 8-8 Hz, 2H), 4.33 (d, J = 17.5 Hz, IH) , 
3.83 (8. 3H), 3.78 (d, J = 17.5 Hz, IH) , 3.57-3.54 
20 (m, 4H). 3.49 (d, J = 10-2 Hz, IH) . 3.28-3.06 (m, 2H) , 
2.34-2.30 (m, 6H) . 1.93-1.77 (m, IH) , 0.77-0.74 
(m, 6H) . 

EXAMPLE 11 
2- tR) -H-J ty^-raw-l- f (4- 
25 ««>feho3evb6n «oT^agiilf onvl ) {2-oxo-?-PYrro3.idifi-l- 
y-i .^.^ Y? ) r "^""^ -:^-mathvlbutvramide 

Coupled with pyrrolidine: ^H NMR (CD3OD) : 6 
7.90 (d, J - 8.9 Hz, 2H), 7.04 (d, J = 8.9 Hz, 2H) , 
4.50 (d, J - 17.6 HZ, IH), 4.15 (d, J = 17.6 Hz, IH) , 
30 3.87 (s, 3H), 3.56-3.39 (m. 5H) , 2.07-1.82 (m, 5H) , 

0.83 (d, J - 6.6 HZ, 3H), 0.73 (d. J = 6.6 Hz, 3H) ; MS 
(thermospray) : m/z 414 (M+1) ; HRMS calculated for 
C^gHjeNaOgS (M+H): 414.1699. Pound 414.1703. 
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EXAMPLE 12 
2- rDiinethvlcarb «^^YT"*'* thvl (4- 
metlhoxvbenzelIes^lf '^"Y^ ) »wi-i no1 -N-hvdroxv-3>methvl- 
butvxamide 

5 A solution of 2- (R) -2- [carboxymethyl (4- 

methoxyben2eneBulf onyl) amino] - 3 -methylbutyric acid 
benzyl ester (Example 1) (1.89 grains, 4.34 nmol) in 
thionyl chloride (25 mL) was heated at re£l\ix for 1 
hour* After cooling, the excess thionyl chloride was 

10 evaporated. The residue was taken up in methylene 

chloride (50 mL) and the solution was cooled in an ice 
bath. Dimethylamine gas was slowly btibbled through the 
solution for 1 hour. After evaporation of the solvent, 
the residue was taken up in ethyl acetate, washed with 

15 IN hydrochloric acid solution, water and brine, dried 
over magnesium sulfate and concentrated to leave 
dimethylcarbamoylmethyl (4-methoxybenzenesulf onyl) amino- 
3 -methylbutyric acid benzyl ester as an oil, 1.77 grams 
(88%) . 

20 To a solution of dimethylcarbamoylmethyl (4 - 

methoxybenzenesulf onyl) amino- 3 -methylbutyric acid 
benzyl ester (1.77 grams, 3.83 mmol) in ethanol (100 
mL) was added 10% palladium on activated carbon (644 
mg) . The mixture was agitated under 3 atmospheres 
25 hydrogen in a Parr shaker for 1.5 hours. The catalyst 
was removed by filtration through nylon (pore size 0.45 
;jtfi) and the solvent was evaporated leaving dimethyl- 
carbamoylmethyl (4-methoxybenzenesulf onyl) amino-3- 
methylbutyric acid as a white foam, 1.42 grams (100%) . 
30 To a solution of dimethylcarbamoylmethyl (4- 

methoxybenzenesulf onyl) amino- 3 -methylbutyric acid (1 .42 
grams, 3.81 mmol) and 1-hydroxybenztriazole hydrate 
(687 mg, 4.48 mmol) in dry dime thy Iformamide (7 mL) was 
added 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
35 hydrochloride (974 mg, 5.08 mmol). After stirring for 
30 minutes, hydr xylamine hydrochloride (1.17 grams, 
16.8 mmol) and then N-methylmorpholine (2.8 mL, 25.5 
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Bimol) were added. The mixture was stirred at room 
teioperature overnight and then concentrated xmder 
vacuum. The residue was taken up in ethyl acetate and 
the resulting solution was washed sequentially with 
5 water, 0.5 N hydrochloric acid solution and brine. The 
solution was then dried over magnesium sulfate and 
concentrated under vacuum to leave an oil which was 
chroma tographed on silica gel eluting successively with 
ethyl acetate, 5% methanol in chloroform and 10% 
10 methanol in chloroform to afford 2-Idimethyl- 

carbamoylmethyl (4-methoxybenzene8ulfonyl) amino] -N- 
hydroxy- 3 -me thy Ibutyramide as a white solid, 390 mg 
(26%). NMR (DMSO-dg) : 6 10.70 (br s, IH) , 8.89 (s, 

IH) , 7.80 (d, J « 8.9 Hz, 2H) , 7.10 (d, J = 8.9 Hz, 
15 2H), 4.62 (d, J « 17.7 Hz, IH) , 4.14 (d, J = 17.7 Hz, 
IH) , 3.84 (B, 3H) , 3.40 (d, J = 10.4 Hz, IH) , 2.97 (s, 
3H), 2.82 (s, 3H), 1.88-1.72 (m, IH) , 0.72 (d, J = 6.5 
Hz, 6H) ; MS (thermospray) : m/z 388 (M+l) ; HRMS 
calculated for C^j^gHjgNjOgS (M+H) : 388.1542 Pound: 
20 388.1592. 

EXAMPLE 13 
2- (R) -2-N-Hvdroxv-2- ( (4- 
methoxvbenzenesulfonvl) ( r(pvridin-3- 
ylmethvl ) carbamovll methvl ) ^mHTin) - 3 -me thvlb utvr amide 
25 2- (R) -N-Hydroxy-2- ( (4- 

methoxybenzenesulfonyl) ( [(pyridin-3- 

ylmethyl) carbamoyl] methyl) amino) - 3 -methylbutyramide was 
prepared by a procedure similar to that of Exan^le 12 
starting with 2- (R) -2- [carboxymethyl (4- 

3 0 methoxybenzenesulf onyl) amino] - 3 -methylbutyric acid 
benzyl ester (Example 1) and coupling this to 3- 
pyridylmethylamine via the acid chloride. ^H NMR 
(CD3OD): 6 8.55-8.53 (m, IH) , 8.43-8.40 (m, IH) , 7.90- 
7.82 (m, IH, overlapped), 7.86 (d, J - 8.9 Hz, 2H) , 

35 7,40 (dd, J « 4.8, 7.8 Hz, IH) , 7.04 (d, J « 8.9 Hz, 
2H), 4.50 (d, J « 17.5 Hz, IH) , 4.39 (d, J « 17.5 Hz, 
IH), 4.32 (d, J « 17.7 Hz, IH) , 4.02 (d, J « 17.7 Hz, 
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IH) , 3.87 (s, 3H) , 3.60 (d, J « 10.3 Hz, IH) , 2.08-1.93 
{m, IH) , 0.85 (d, J = 6.5 Hz, 3H) , 0.70 (d, J = 6.5 Hz, 
3H) ; MS (thezmospray) : a/z 451 (M-t-H) , 336, 320. 

EXAMPLE 14 

5 N-Hydroxv- f (4-methoxvbenzene8ul£onvl) (2- 

morpholin-4-vl-2-oxoethY ^ )«tn4Tir%] n^^i-a^-i 

To a solution of iminoacetlc acid disodium 
salt monohydrate (5.0 grains, 25.6 smol) in dioxane (50 
ml) and water (50 ml) was added triethylamine (5.3 ml, 

10 3 8 mmol) followed by 4-methoxybenzenesulf onyl chloride 
(5.8 grams, 28.0 mmol) • The mixture was stirred 
overnight at room temperature and diluted with 
methylene chloride. The solution was washed with 1 N 
hydrochloric acid solution, water and brine, dried over 

15 magrnesium sulfate and concentrated under vacuum leaving 
[carboxymethyl (4-methoxybenzenesul£onyl) amino] acetic 
acid as a white solid, 3.83 grams (49%). 

[Carboxymethyl (4 - 
methoxybenzenesulf onyl) amino) acetic acid (0.5 grams, 

20 1.65 mmol) in acetic anhydride (15 mL) was dissolved in 
acetic anhydride by gentle warming. The resulting 
solution was stirred at room temperature overnight. 
The acetic anhydride was removed by evaporation under 
vacuxim; the residue was dissolved in methylene chloride 

25 and morpholine (0.16 mL, 1.82 mmol) was added. The 

mixture was stirred overnight at room temperature and 
then concentrated under vacuum. The residue was 
dissolved in ethyl acetate, washed with 1 N 
hydrochloric acid solution, water and brine, dried over 

30 magnesitim sulfate and concentrated to afford [(4- 
me thoxybenz ene sul f onyl ) ( 2 -morphol in - 4 - y 1 - 2 - 
oxoethyl) amino] acetic acid as an oil, 0.33 grams (54%). 

To a solution of [(4- 
methoxybenzenesulfonyl) (2-morpholin-4-yl-2-oxoethyl) - 

3 5 amino] acetic acid (0.33 grams, 0.89 mmol) in methylene 
chloride (10 mL) were added s guentially triethylamine 
(0.43 mL, 3.1 mmol), O-benzylhydroxylamine 
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hydrochloride (0.15 grams, 0.94 nmiol) and 
(benzotriazol-l-yloxy) trie ( dime thy lamino)phosphoni\nn 
hexafluorophosphate (0.43 grams, 0.97 mmol) . The 
mixture was stirred at room temperature overnight and 
5 then diluted with ethyl acetate. The solution was 
washed sequentially with 0.5 N hydrochloric acid 
solution, water and brine, dried over magnesium sulfate 
and concentrated under vacutim. The residue was 
chromatographed on silica gel using ethyl acetate to 
10 afford N-benzyloxy- I (4-methoxybenzenesulf onyl) (2- 

morpholin-4-yl-2-oxoethyl>amino]acetamide as a white 
solid, 0.33 grams (78%). 

To a solution of N-benzyloxy- [ (4- 
me thoxybenzenesulf onyl ) ( 2 -morpholin- 4 -yl - 2 - 
15 oxoethyl) amino] acetamide (0.33 grams, 0.69 mmol) in 
methamol (35 mL) was added 5% palladium on activated 
carbon (85 mg) - The mixture was agitated under 2 
atmospheres hydrogen in a Parr shaker for 1.5 hours. 
The catalyst was removed by filtration through nylon 
20 (pore size 0.45 pm) and the solvent was evaporated. 

The residue was chromatographed on silica gel eluting 
with 5% methanol in methylene chloride to afford N- 
methoxy- [ (4-methoxybenzenesulf onyl) {2-morpholin-4-yl-2- 
oxoethyl) amino! acetamide as a white solid, 65 mg (24%); 
25 NMR {CD3OD) : d 7.82 (d, J o 9.0 Hz, 2H) , 7.08 (d, 

J = 9.0 Hz, 2H), 4.24 (s, 2H) , 3.88 (s, 3H) , 3.84 (s, 
2H), 3.68-3.64 (m, 4H) , 3.58-3.50 (m, 4H) ; MS 
(thermospray) : m/z 388 (M+1) , 387 (M) ; HRMS calculated 
for C16H22N3O7S (M+H): 388.1178, Pound 338.1180. 
3 0 The title coxnpoxmds of Examples 15-16 were 

prepared by a method analogous to that described in 
ExBuaple 14 using [carboxymethyl (4- 
methoxybenzenesulf onyl) amino] acetic acid as the 
starting material which, after treatment with acetic 
35 anhydride, is coupled with the amine indicated. 
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EXAMPLE 15 

N-Hvdroxv- f (4-methoxvben2enesttl£onvl) (2-oxo- 
2 -pvrrolidin- 1-vlethvl) amino ] «^^♦-y^t>^ 

Coupled with pyrrolidine: NKR (DMSO-d^) : 

5 6 11.26 (br s, IH) , B.89 (s, IH) , 7.81 (d, J « 8.9 Hz, 
2H} , 7.10 (d, J « 8.9 Hz, 2H) , 4.09 (b, 2H) , 3.85 (b, 
3H), 3.74 (B, 2H), 3.45-3,25 (m, 4H) , 1.93-1.72 
(m, 4H) ; MS ( thermoBpray ) : m/z 372 (M-i-1) : Analysis 
calculated for ^3^5^21^3053: C, 48.51; H, 5.70; K, 
10 11.31. Pound: C, 48.51; H, 5.82; N, 11.24, 

^aCAMPLE 16 
2- [PiinethvlcarbaBiovlaethvl (4- 
methoxvbenzeneBul ^^^Y'' -N-hydroxvp ^***-*"*-! ^* 

Coupled with dime thy 1 amine : mpi 170**C. 
15 (dec); ^H KMR (DMSO-dg) : 6 10.69 (br b, 1H) , 8.88 (s, 
IH), 7.91 (d, J » 8.9 Hz, 2H), 7.06 {d, J = 8.9 Hz, 
2H), 4.19 (B, 2H>, 3.85 (b, 3H) , 3.73 (b, 2H) , 2.94 
(s, 3H), 2.84 (s, 3H); MS (thermoapray) : m/z 346 
(M+1) ; Analysis calculated for C^sHigNjO^S: C, 45.21; 
20 H, 5.55 N, 12.17. Pound: C, 44.93, H, 5.61; N, 12.03. 

EXAMPLE 17 
2-<R)-2-r(2-Carbamovlethvl) (4- 
methoxybenzeneeulf onvl) aminol -N-hvdroxv-3 - 
methvlbu* -Y^*"^'i 

25 To a solution of 2- (R) -2- [ (2-carboxyethyl (4- 

methoxybenzenesulf onyl) amino] - 3 -methylbutyric acid 
benzyl ester (exaji^>le 2) (900 mg., 2.0 mmol) in 
methylene chloride (10 mL) was added thionyl chloride 
(0.16 mL, 2.2 mmol) . The reaction mixture was stirred 

30 for 1.5 hours at room ten^erature and then concentrated 
in vacuo. After dissolving the residue in methylene 
chloride (10 mL) , ammonia gas was bubbled through the 
solution for 0.5 minutes. The solution was stirred at 
room tes^erature overnight and was concentrated under 

35 vacuum. Flash chromatography of the residue on silica 
gel eluting with 2% methanol in chloroform provided 2- 
(R) -2- [(2-carbamoylethyl) (4- 
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methoxybenzenesulf onyl) amino] -N-hydroxy-3-methylbutyric 
acid benzyl eeter as a clear oil (275 mg, 31%) . 

To a solution of 2- (R) -2-1(2- 
carbamoylethyl) (4-methoxybenzeneBul£onyl) amino] -N- 
5 hydroxy- 3 -me thy Ibutyric acid benzyl ester (275 mg, 0.61 
mmol) in ethanol (15 mL) was added 10% palladium on 
activated carbon (30 mg) . The mixture was agitated 
under 3 atmospheres hydrogen in a Parr shaker for 5 
hours. The catalyst was removed by filtration through 
10 diatomaceous earth and the solvent was evaporated 
leaving 2- (R) -2- [ (2-carbamoylethyl) (4- 

methoxybenzenesulfonyl) amino] -N-hydroxy-3-methylbutyric 
acid as a white foam, 211 mg (96%) « 

To a solution of 2-(R)-2-[{2- 
15 carbamoylethyl) (4-methoxybenzenesulf onyl) amino] -N- 

hydroxy-3-methylbutyric acid (205 mg, 0.57 nmol) and 1- 
hydroxybenztriazole hydrate (85 mg, 0.55 mmol) in dry 
dime thy Iformamide (5 mL) was added l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride 
20 (120 mg, 0.63 mmol). After stirring for 30 minutes, 

hydroxylamine hydrochloride (158 mg, 2.3 mmol) and then 
N-methylmorpholint (0.37 mL, 3.4 mmol) were added. The 
mixture was stirred at room temperature overnight and 
then diluted with ethyl acetate. The solution was 
25 washed with water and brine. The solution was then 
dried over magnesitim sulfate and concentrated under 
vacuum to leave an oil which was chroma tographed on 
silica gel eluting with 2% methanol in chloroform to 
afford 2- (R) -2- I (2-carbamoylethyl) (4- 
30 methoxybenzenesulf onyl) amino] -N-hydroxy-3- 

methylbutyramide as a white solid, 45 mg (21%) ; NMR 
(DMSO-dg) : 6 10.74 (br 8, IH) , 8.91 (br s, IH) , 7.74 
(d, J = 8.8 Hz, 2H), 7.33 (br s, IH) , 7.07 (d, J « 8.8 
Hz, 2H), 6.79 (br s, IH) , 3.93-3.82 (m, IH, 
35 overlapped), 3.83 (s, 3H) , 3.64 (d, J « 10.7 Hz, IH) , 
3.25-3.12 (m, IH) , 2.62-2.48 (m, IH) , 2.42-2.30 (m, 
IH), 2.06-1.94 (m, IH) , 0.79 (d, J « 6.6 Hz, 3H) , 0.76 
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(d, J = 6.6 HZ/ 3H) ; MS (thexmospray) : m/z 374 (M<fH) . 

EXAMPLE 18 

2- (R) -2* C (2-tert-Butoxvcarbonylethvl) (4- 
methoxybenzeneeul ^'^^Y'' ) -"^-i nol -N-hvdroxv-3- 
5 me thvlbu tvr amide 

A solution of N,H-dimethylf ormamide di-tert- 
butyl acetal (1.9 mL« 7.9 amol) in toluene (15 mL) was 
added dropwiae to a solution of 2-(R)-2-[(2- 
carboxyethyl ( 4 -methoxybenzenesulf onyl ) amino] - 3 * 
10 methylbutyric acid benzyl ester (example 2) 900 mg, 2.0 
mmol) in toluene at BO^C. After beating for 2 hours at 
sec, the mixture was cooled and concentrated to leave 
an amber oil which was chromatographed on silica gel 
eluting with chloroform to afford (2- (R) -2- [ (2-tert- 
15 butoxycarbonylethyl) (4-methoxybenzene8ulf onyl) amino] -3- 
methylbutyric acid benzyl ester as an oil, 
3.75 mg (37%) . 

To a solution of 2- (R) -2- [ (2-tert- 
butoxycarbonylethyl) (4 -methoxybenzenesulf onyl) amino] - 3- 
20 methylbutyric acid benzyl ester (370 mg, 0.73 mmol) in 
ethanol (20 mL) was added 10% palladium on activated 
carbon (40 mg) . The mixture was agitated under 3 
atmospheres hydrogen in a Parr shaker for 5 hours. The 
catalyst was removed by filtration through diatomaceous 
25 earth and the solvent was evaporated leaving 2-(R)-2- 
[ (2- tert -butoxycarbonylethyl) (4- 

methoxybenzenesulfonyl) amino] -3 -methylbutyric acid as a 
white foam, 30 mg (100%) . 

To a solution of 2- (R) -2- [ (2-tert- 

30 butoxycarbonylethyl) (4-methoxybenzenesulf onyl) amino] -3- 
methylbutyric acid (303 mg, 0.73 mmol) and 1- 
hydroxybenztriazole hydrate (108 mg, 0.70 mmol) in dry 
dimethylf ormamide (10 mL) was added l-(3- 
dimethylaminopropyl ) - 3 -ethylcarbodiimide hydrochloride 

35 (153 mg, 0.80 mmol). After stirring for 45 minutes, 

hydr xylamin hydrochloride (203 mg, 2.9 mmol) and then 
K-methylmorpholine (0.48 mL, 4.4 mmol) were added. The 
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mixtur was stirred at r om temperature overnight and 
then concentrated under vacuum. The residu was 
chromatographed on silica gel eluting with 2% methanol 
in chloroform and again with 10% ethyl acetate in 
5 hexane to afford 2- (R) -2- t (2-tert- 

butoxycarbonylethyl) (4-methoxybenzenesul£onyl) amino] -N- 
hydroxy- 3 -methylbutyramide as a white foam, 135 mg 
(43%); NMR (DMSO-dg) : 6 10.77 (br s IH) , 7.74 (d, 
J = 8.9 Hz, 2H), 7.08 (d, J = 8.9 Hz, 2H) , 3.93-3.82 

10 (m, IH, overlapped), 3.83 (s^ 3H) , 3.64 (d, J 10.8 
Hz, IH), 3.26-3.14 (m, IH) , 2.70-2.60 (m, IH) , 2.50- 
2.38 (m, IH) , 2.04-1.91 (m, IH) , 1.38 {a, 9H) , 0.78 (d, 
J « 6.5 Hz, 3H) , 0.72 (d, J « 6.5 Hz, 3H) ; MS 
(thermospray) : m/z 431 (M+H) , 375, 314. 

15 EXAMPLE 19 

2> fR> >2- f2-Car bQxvethvl) (4- 
mefchQxvbenzeneaulfo nvl) amino! -N-hvdroxv-3 - 

methvlbu ^Y^*™'* '^'^ 

To a solution of 2- (R) -2- [2- tert- 
20 butoxycarbonylethyl) (4-methoxybenzene8ulfonyl) amino] -N- 
hydroxy-3-methylbutyramide (exaii5>le 18) (100 mg, 0.23 
mmol) in methylene chloride (1 mL) at 0**C. was added 
trifluoroacetic acid (1 mL) . The mixture was allowed 
to warm to room temperature while stirring overnight. 
25 After evaporation of the trifluoroacetic acid and 

methylene chloride, the residue was chromatographed on 
silica gel eluting with 5% methanol in chloroform. 
Concentration of the appropriate fractions afforded 2- 
(R) -2- [2-carboxyethyl(4-methoxybenzenesulfonyl)amino] - 
30 N-hydroxy-3-methylbutyramide as a white solid, 35 mg 

(41%). ^H NMR (DMSO-dg): 6 10.79 (br S,1H) , 8.97 (br 
B, IH) , 7.76 (d, J = 8.9 Hz, 2H) , 7.09 (d, J i= 8.9 Hz, 
2H) , 3.95-3.82 (m, IH, overlapped), 3.84 {s, 3H) , 3.66 
(d, J « 10.8 Hz, IH), 3.30-3.20 (m, IH) , 2.73-2.62 (m, 
35 IH), 2.50-2.40 (m, IH) , 2.07-1.94 {m, IH) , 0.80 (d, 
J m 6.5 Hz, 3H), 0.74 (d, J » 6.5 Hz, 3H) ; MS 
(thermospray): m/z 375 (M+H), 314. 
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25 



35 



C L A I If fi 
1* A confound of the formula 



Ov X 

I I 

HO N C C , 



or the pharmaceutically acceptable salts thereof, 
15 wherein 

n is 1 to 6; 

X is hydroxy, (C, -Cg) alkoxy or KR^R^ wherein 
R and R are each Independently selected from the 
group consisting of hydrogen, (C^-Cg) alkyl. piperidyl. 
20 (C3^-Cg)alkylpiperidyl, (Cg-C^,) arylpiperidyl, (C5- 
Cg ) he t eroarylpiper idyl , ( Cg - q ) aryl ( Cj^ - 
Cg ) alkylpiperidyl , (Cg-Cgjheteroaryl (Cj^- 
Cg)alkylpiperidyl, (Ci-Cg)acylpiperidyl. (Cg-C^Q) aryl, 
(C5-C5) he teroaryl, {Cg-CjQ)aryl (C^^-Cg) alkyl, (C5- 
Cg ) he teroaryl ( - Cg ) alkyl , ( Cg - j, ) aryl (Cg - C^p ) aryl , 
<^6-«=10> (Cg-C^o) aryl (C^-Cg ) alkyl , (C3 - 

C6)cycloalkyl, (C3-Cg)eycloalkyl (C3^-Cg)alkyl, R^cc^ 
Cg)alkyl, (Ci-C5)alkyl{CHR5) (C^.Cg>alfcyl wherein R^ 
hydroxy, (Ci-Cg)acyloxy, (Ci-C6)alko3ey, piperazino, 
30 {Ci-Cg)acylaiiiino, (Ci-Cg) alkyl thio, (Cg-Cu,) arylthio, 
(Ci-Cg)alkyl8ulfinyl, <Cg-Cio)aryl8ulf inyl, [C^- 
Cg)alkyl8ulfoxyl, (Cg-Cio)arylBulfoxyl, amino, (c^- 
Cg)alkylamino, ( (C^^-Cg) alkyl) jamino, (C^- 
Cg)aeylpiperazino, {Ci-Cg)alkylpipera2ino, (Cg- 
CiO> an^l (Cj^-Cg) alkylpiperazino, (C5-C5)heteroaryl (C^- 
Cg)alkylpiperazino, morpholino, thionorpholino, 
piperidino or pyrrolidine; (Cj^-Cg) alkyl, (C^- 
C5 ) alkyl ( CHR^ ) (C^-Cg ) alkyl wherein R^ is piperidyl. 
*^l"*^6>*^^lpipe«'idyl, (Cg-C^^o) »rylpiperidyl , (Cg- 
40 Cj^o^^^ltCj^-Cg) alkylpiperidyl. (C5- 
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Cg)heteroarylpiperidyl or (Cg-Cjjbet roaryl(Ci- 
C6)allcylpiperidyl; and CH(r'')COR® wherein R is 
hydrogen. (Ci-Cg) alkyl. (C6-Cio>*ryl(Ci-C6)allcyl. (Cg- 
C9)heteroaryl(Ci-C6)allcyl. (Ci-C6)alfcylthio(Ci- 

5 C6)alkyl. (Cg-Cio) a^ylt^^io^Ci-^e) ^^1" 

Cg) alkylBulf inyl (Ci-Cg) alkyl, (Cg-Cio) arylsulfinyl (Cj- 
Cg)alkyl, (Ci-C6)alkyl8ulfonyl(Ci-C5)allcyl. (Cg- 
C 10 ) arylBulfonyl ( - Cg ) alkyl . hydroxy ( -Cg ) alJcy 1 , 
amino (Ci-Cg) alky 1. (Ci-Cg) alkylaminoCCi-Cg) alkyl. ( (C^- 
10 Cg)alkylamino)2<Ci-Cg)alkyl, R9R"KC0(Ci-Cg) alkyl or 
R9oCO(Ci-Cg) alkyl wherein R^ and R^° are each 
independently selected from the group consisting of 
hydrogen. (Ci-Cg) alkyl. (Cg-Cio) aryltC^-Cg) alkyl and 
(C5-C9)heteroaryl(Ci-C6) alkyl; and R^ is R O or 
15 r11r12„ wherein R^^ and R^^ ^re each independently 

selected from the group consisting of hydrogen, (C^- 
Cg)alkyl. (Cg-Cio)aryl(Ci-Cg)alkyl and (Cg- 
CpJheteroaryKCi-Cg) alkyl; 

or R^ and r2. or R^ and r". or R^^ and r" 
20 may be taken together to form an azetidinyl. 

pyrrolidinyl, morpholinyl. thiomorpholinyl , indolinyl. 
isoindolinyl, tetrahydroquinolinyl, 

tetrahydroisoquinolinyl. (Ci-Cg)acylpiperazinyl, (0^- 
C6)alkylpiperazinyl. (Cg-CiQ) arylpiperazinyl, (Cg- 
25 Cg)heteroarylpiperazinyl or a bridged diazabicycloalkyl 
ring selected from the group consisting of 

I 



30 



(CH,) 




a 



b 



c 
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d e 
wherein r is 1, 2 or 3; 

m is 1 or 2; 

10 p is 0 or 1; and 

Q is hydrogen, (02^-03) al)cyl or (C^^-Cg) acyl; 
and are each independently selected 
from the group consisting of hydrogen, {C^-Cg) alley 1, 
trifluoromethyl, trifluorcmethyl (C2-Cg>allcyl, (C^^- 

15 Cg)al]cyl (difluoromethylene) , (C^^- 

C3 ) alkyl (difluoromethylene) (C^^ "C3 ) alkyl , (Cg -C^^q ) aryl , 
(C5-C9)heteroaryl, (Cg-C^^Q) aryl (C^^-Cg) alkyl, (Cg- 
Cg)heteroaryl(C3^-Cg)al)cyl, (Cg-C^Q) aryl (Cg-C^Q) aryl, 
(Cg-Cio)aryl(Cg.C3^o)aryl(Ci-Cg)al)cyl, (C3. 

20 Cg ) cycloalteyl , ( C3 - Cg ) cycloaDcyl (C^^ - Cg ) alkyl , 

hydroxy (C^^-Cg) alkyl, (C3^-Cg)acyloxy(C3^-Cg) alkyl, 

Cg ) alkoxy ( - Cg ) alkyl , piperaziny 1 ( C ^ - Cg ) alkyl , (C^ - 

Cg ) acy lasiino ( - Cg ) alkyl , piperidyl , ( C - 

Cg ) alky Ipiperidyl , ( Cg • Cj^ q ) aryl ( C^^ - Cg ) alkoxy {Q^~ 

25 C g ) alkyl , ( C5 - Cp ) he teroaryl ( C^^ - Cg ) alkoxy ( C^^ - Cg ) alkyl , 
(C^^-Cg) alkyl thio (Cj^-Cg) alkyl, (Cg-Cj^^) arylthio (C^^- 
C g ) alkyl , ( C^ - C g ) alkyl sul f iny 1 ( C^^ - Cg ) alkyl , ( C g - 
Cj^q) arylsulf inyl (Cj^-Cg) alkyl, (C^-Cg) alkylsulf onyl (C^^- 
Cg) alkyl, (Cg-C^Q) arylsulfonyl (C^-Cg) alkyl, amino (C^- 

30 Cg) alkyl, (C^^-Cg) alkylamino (C^-Cg) alkyl, { {C^^- 

Cg) alkylamino) 2 (C^^-Cg) alkyl, R^^CO (C^^-Cg) al)cyl wherein 
R^^ is R^^O or R^^R^^N wherein R^^ and R^^ are each 
independently selected from the group consisting of 
hydrogen, (C^^-Cg) alkyl, (Cg-Cj^^) aryl (C^-Cg) alkyl or 

35 (C5-C9)heteroaryl(C3^-Cg) alkyl; r R^^ (C^^-Cg) alkyl 
wherein R^^ is (C^-Cg) acylpiperazino, (Cg- 
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C3^Q)arylpiperazino, (Cg-C^jhet roarylpiperazino, (C^^- 
Cg)alJcylpiperazino, (Cg-C3^Q)aryl<C3^-Cg)allcylpiperazino, 
{ C5 - C9 ) heteroaryl ( C^^ - Cg ) alley Ipiperazino , morpholino , 
thiomorpholino, piperidino, pyrrolidino, piperidyl, 
5 (C^^-Cg) alley Ipiperidyl, (Cg-C^^Q) arylpiperidyl, (C5- 
Cglheteroarylpiperidyl, (Cg-C^^Q) aryl (C^^- 
Cg) alley Ipiper idyl, (C5-C9) heteroaryl (C^^- 
Cglalkylpiperidyl or (C^-Cg) acylpiperidyl; 

or and R*, or R^*^ and R^^ may be taken 
10 together to form a (Cj-Cg) cycloallcyl, oxacyclohexyl, 
thiocyclohexyl, indanyl or tetralinyl ring or a group 
of the formula 



15 



o 



wherein R^^ is hydrogen, (Cj^-Cg) acyl, {C3^-Cg) alkyl, 
20 {Cg-Cj^olaryKCj^-Cglallcyl, (C5-C5) heteroaryl (C^^-Cg) allcyl 
or {Cj^-CglallcylBulfonyl; and 

Ar is (Cg-Cj^Qlaryl, {C5-C5) heteroaryl, (C^^- 
Cg>allcyl(Cg-Cio)aryl, (C^^-Cg) alkoxy (Cg-C^^o) aryl , {(C^^- 

Cg)alleoxy)2(Cg-C3^o)*^^' (Cg-C^^p) aryloxy (Cg -03^^' ' 
25 (C5-C9)heteroaryloxy(Cg-C3^Q)aryl, (C^^-Cg) alkyl (C5- 

C5) heteroaryl, (C^-Cg) alkoxyCCg-Cp) heteroaryl, ( (C^^- 

Cg)alkoxy)2{C5-C9)heteroaryl, (Cg-C^o) aryloxy (C5- 

C9 ) heteroaryl , (C5 - C^) heteroaryloxy ( C5 -C^ ) heteroaryl ; 

with the proviso that when either R^ or R^ is 
30 CH{r'')COR® wherein r'' and R® are as defined above, the 
other of R^ or R^ is hydrogen, (C^-Cglalkyl or benzyl. 
2, A cos^jound according to claim 1, wherein n 

is 2* 

3^ A coB^otind according to claim 1, wherein Ar 

35 is 4-methoxyphenyl or 4-phenoxyphenyl. 

4^ A confound according to claim 1, 2 or 3, 

wherein ither R^ or R^ is not hydrogen. 

5^ A cofl^oxand according to claim 1, wherein n is 
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1 and either r is hydrogen. 

6. A compound according to claim 4, wherein X is 
hydroxy, Ar is 4-methoxyphenyl or 4-phenoxyphenyl. 

7. A coii5)Ound according to claim 4, vherein X is 
5 alkoxy, Ar is 4-methoxyphenyl or 4 -phenoxyphenyl . 

®' A compoimd according to claim 1, wherein Ar 

is 4-methoxyphenyl or 4-phenoxyphenyl and R^ and R^ are 
taken together to form (03-0^) cycloalkanyl, 
oxacyclohexanyl, thiocyclohexanyl, indanyl or a group 
10 of the formula 



15 



o 



Wherein R^^ (Ci-Cg)acyl, (C^^-Cg) alkyl, (Cg- 
Cio)aryl(C3^-Cg)alkyl, {C5.C5)heteroaryl (Cj^-C^) al)cyl or 
( C^^ - ) alkylsulf ony 1 . 

^- A confound according to claim 1, wherein n is 

2, Ar is 4-methoxyphenyl or 4 -phenoxyphenyl , R^ and R^ 
are taken together to form piperazinyl, (C^- 
Cg)alkylpiperazinyl, (Cg-Cio)aryl piperazinyl or (C5- 
C5)heteroaryl(Ci-Cg)alkylpipera2inyl, and either R^ or 
25 r4 is not hydrogen or both R^ and R^ are not hydrogen. 

10. A confound according to claim 1, wherein n is 
2, Ar is 4-methoxyphenyl or 4-phenoxyphenyl, R^ is 
hydrogen or (C^-Cg) alkyl, R^ is 2.pyridylmethyl, 3- 
pyridylmethyl or 4-pyridylmethyl, and either R^ or R^ 

30 is not hydrogen or both R^ and R^ are not hydrogen. 

11. A compound according to claim 1, wherein n is 
1, Ar is 4-methoxyphenyl or 4-phenoxyphenyl, R^ is 
hydrogen, R^ is 2-pyridylmethyl, 3 -pyridylmethyl or 4- 
pyridylmethyl, and either R^ or R^ is not hydrogen or 

35 both R^ and R^ are not hydrogen. 

12. A compound according to claim 2, wherein Ar 
is 4-methoxyphenyl, R^ is hydrogen r (Ci-Cg)alkyl and 

is R^ (C2-Cg)alkyl wherein R^ is morpholino. 
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thiomorpholino, piperidino. pyrr lidin , (C^- 
Cg)acylpiperaziiio, (Ci-Cg) alkylpiperazino, (Cg- 
C,o)arylpiperazino, (C5-C9)heteroarylpiperazino, (Cg- 
c")aryl(C,-C6)allcylpipera«ino or (C5-C9)heteroaryl (C^- 
5 C^allcylpiperazino and either or R* is not hydrogen 
or both R^ and R* are not hydrogen. 

13. A coinpound according to claim 1, wherein n is 

1, Ar is 4-«ethoxyphenyl or 4 -phenoxypheny 1 , is 
hydrogen. R^ is r5 (Cj-Cg) alkyl herein R is 

10 morpholino. thiomorpholino. piperidino. pyrrolidxno, 
{Ci-C6)acylpiperazino. (Ci-Cg) alkylpiperazino. (Cg- 
C,o)arylpiperazino, (C5-C5)heteroarylpiperazino, (Cg- 
C,o)aryl(Ci-Cg)allcylpiperazino or (C5-C9)heteroaryl (Ci- 
Cg) alkylpiperazino and either R^ or R* is not hydrogen 

15 or both R^ and R* are not hydrogen. 

14. A compound according to claim 1. wherein said 

compound is selected from: 

2- (R) -N-Hydroxy-2- [ (4- 
methoxybenzeneoulfonyl ) ( 3 -morpholin-4 -yl - 3 - 
20 oxopropyl) amino] -3 -methylbutyramide ; 

2- (R) -2- [ (2-Benzylcarbamoylethyl) (4- 
methoxybenzenesulf onyl) amino] -N-hydroxy-3 - 
methylbutyramide ; 

2- (R) -N-Hydroxy-2- ( (4- 
25 methoxybenzenesulfonyl) (2- t (pyridin-3 - 

ylmethyl) carbamoyl] ethyl) amino) -3 -methylbutyramide; 

2- (R) -N-Hydroxy-2- ( 14- 
methoxybenzenesulfonyll 12- (methylpyridin-3- 
ylmethylcarbamoyl) ethyl] amino) -3 -methylbutyramide; 
3Q 4_ (3- tl- (R) -l-Hydroxycarbamoyl-2- 

methylpropyl) (4- 

iBethoxybenzenesulfonyl)amino]propionyl)piperazxne-l- 

carboxylic acid, tert-butyl ester; 

2- (R) -K-Hydroxy-2- t (4- 
35 methoxybenzenesulfonyl) (3-oxo-3-piperazin-l- 

ylpr pyl) amino) -3 -methylbutyramide hydrochloride; 
2- (R) -2- I (Benzylcarbamoylmethyl) (4- 
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methoxybenzen Bulfonyl) amin lN-hydroxy»3- 
me thylbutyramide ; 

2- (R) -N-Hydroxy-2- t (4- 
methoxybenzenesulfonyll - [ (2-xaorpholin*4- 
5 ylethylcarbamoyl) methyl] amino) -3-methylbutyramide; 
2- (R) .N-Hydroxy-2- ( (4- 
methoxybenzenesulfonyl) ( [(pyridin-3- 
ylme thyl ) carbamoyl ] methyl ) amino) - 3 *methylbutyr amide ; 
2- (R) - 3,3,3 -Trifluoro-N-hydroxy-2- 
10 I (methoxybenzenesulfonyl) {3-morpholin-4-yl-3- 
oxopropyl) amino] propionamide; 

2- (R) -N-Hydroxy-2-((4- 
phenoxybenzenesulfonyl) [2- (methylpyridin-4- 
ylmethylcarbamoyl) ether] amino) -3-methylbutyramide; 
15 4- [4-Methoxybenzene8ulfonyl) (3-morpholin-4- 

yl-3*oxopropyl) amino] -l-methylpiperidene-4-carboxylic 
acid hydroxyamide; 

2- (R) -N-Hydroxy-2- { (4- 
methoxybenzenesulfonyl) -13- (4-methylpiperazin-l-yl) -3 
2 0 oxopropyl] amino) - 3 -methylbutyramide ; 

2- (R) -2- [ (2-Carboxyethyl) (4- 
methoxybenzeneeulf onyl) amino] -N-hydroxy-3- 
me thy Ibutyr amide ; 

[ {2-Carboxyethyl) (3,4- 
25 dimethoxybenzenesulf onyl) amino] -N-hydroxy-acetamide; 
2-{R)-2- [(2-Carbamoylethyl) (4- 
methoxybenzeneaulf onyl) amino] -N-hydroxy-3- 
me t hy Ibu tyr ami de ; 

2- (R) ,3- (R) -3,N-Dihydroxy-2. [(4- 
30 methoxybenzenesulfonyl) (3-oxo-3-piperidin-l- 
ylpropyl) amino] -butyramide; 

2- (R) -N-Hydroxy-2- { (4- 
methoxybenzenesulfonyl) [3- (methylpyridin-3- 
ylmethylcarbamoyl) propyl] amino) -3-methylbutyramide ; 
35 2- (R) -N-Hydroxy-2- ( (4- 

methoxybenzenesulf onyl) [2- 

(methylcarboxymethylcarbam yl) ethyl] asdno) -3- 
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me thylbutyrflunide ; 

2- (R) -N-Hydroxy-2- {{4- 
methoxybenzenesulf onyl) - [ (l-methylpiporidin-4- 
ylcarbamoyl) methyl] amino) -3-methylbutyramide; 
5 2- (R) -2-Clyclohexyl-N-hydroxy-2- ( (4- 

methoxybenzenesulfonyl) - [3- (4-methylpipera2in-l-yl) - 3- 
oxopropyl] amino) -acetamide; and 

2- (R) -N-Hydroxy-2- 
[ (methoxybenzenesulf onyl) (3-morpholin-4-yl-3- 

10 oxopropyl) amino] -4- (morpholin-4-yl)butyramide. 

15, A pharmaceutical composition for (a) the 

treatment o£ a condition selected from the group 
consisting of arthritis, cancer, tissue ulceration, 
restenosis, periodontal disease, epidermolysis bullosa, 

15 Bcleritis and other diseases characterized by matrix 

metalloproteinase activity, AIDS, sepsis, septic shoclc 
and other diseases involving the production of tumor 
necrosis factor (TNF) or (b) the inhibition of matrix 
metalloproteinases or the production of tumor necrosis 

20 factor (TNF) in a mammal, including a hu maTi , cosqprising 
an amount of a coBi^>ound of claim 1 or a 
pharmaceutically acceptable salt thereof, effective in 
such treatments and a pharmaceutically acceptable 
carrier . 

25 16. A method for the inhibition of <a) matrix 

metalloproteinases or <b) the production of tumor 
necrosis factor (TNP) in a mammal, including a human, 
cosqprising administering to said mammal an effective 
amount of a compound of claim 1 or a pharmaceutically 

30 acceptable salt thereof* 

17 , A method for treating a condition selected 

from the group consisting of arthritis, cancer, tissue 
ulceration, restenosis, periodontal disease, 
epidermolysis bullosa, scleritis and other diseases 

3 5 characterized by matrix metalloproteinase activity, 

AIDS, 8 psis, septic shock and other diseases involving 
the production of txanor necrosis factor (TNF) in a 
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masBmal, including a human/ coiaprising administering to 
said mammal an amount of a confound of claim 1 or a 
pharmaceutically acceptable salt thereof, effective in 
treating such a condition* 
5 18. A method of preparing a compound of the 

formula 



10 




I 



or the pharmaceutically acceptable salts thereof, 
15 wherein 

n is 1 to 6; 

X is hydroxy, (C^^-Cg) alkoxy or KR-^R^ wherein 
R-^ and R^ are each independently selected from the 
group consisting of hydrogen, (C3^-Cg)al)cyl, piperidyl, 

20 (C3^-C5)alkylpiperidyl, (Cg-C^^^) arylpiperidyl, (C5- 
C 5 ) he teroary Ipiper idyl , ( Cg - Cj^q ) ary 1 ( C^^ - 
C g ) alky Ipiper idyl , ( C5 - C 5 ) he t eroaryl {C^- 
Cg ) alkylpiper idyl , (C^^ - Cg ) acy Ipiper idyl , ( Cg - C^^ q ) ary 1 , 
{C5-C5)heteroaryl, {Cg-C^^Q) aryl (C^^-Cg) al)cyl, {C5- 

25 C9) heteroaryl (C^^-Cg) alkyl, (Cg-C^Lo) aryl (Cg-C^^Q) aryl, 
tCg-Cio^ t^G'^lO^ (C^-Cg) alJcyl, (C3- 
Cg ) cycloalkyl , ( C3 - Cg ) cycloalkyl (Cj^ - Cg > alkyl , ( - 
Cg)alkyl, ( Cj^ - C5 ) alkyl ( CHR^ ) (Cj^-Cg ) alkyl wherein R^ is 
hydroxy, (C^^-Cg) acyloxy, (C^^-Cg) alkoxy, piperazino, 

30 (C^^-Cg) acylamino, (C^^-Cg) alkylthio, (Cg-C^^Q) arylthio, 
{C^-Cg)alkylsulfinyl, (Cg-C^^Qjarylsulf inyl, (C^- 
Cg)alkylsulfoxyl, (Cg-C^^Q) arylsulf oxyl, amino, (C^^- 
Cg)alkylamino, { {C^-Cg) alkyl) jamino, (C^^- 
C g ) acylpiperazino , ( C^^ - Cg ) alkylpiperazino , { Cg - 

35 C3^Q)aryl (C^^-Cg) alkylpiperazino, {C5-C5) heteroaryl (C^^- 
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Cc) alley Ipiperazino, morpholino, thiomorpholixio, 
pipcridino or pyrrolidino; (C^-C^) aDcyl, (C^- 
C5)allcyl(CHR®) (Ci-Cg)al)cyl wherein is piperidyl, 
( -Cg ) alky Ipiper idyl , (Cg - C^^q > arylpiperidyl , (Cg - 
5 C^q) aryl (Ci-Cg) allcylpiperidyl, (C5- 

C9 ) he t eroary Ipiperidyl or ( Cg - ) he teroaryl ( C^^ - 
Cg) al)cylpiperidyl; and CH(r'')COR® wherein R*^ is 
hydrogen, (C^-Cg) al)cyl, (Cg-C^Q) aryl {C^-Cg) alkyl, (C5- 
C5 ) heteroaryl (C^^-Cg ) alkyl , (C^ -Cg ) alkyl thio (C^^ - 

10 Cg ) alkyl , ( Cg -Cj^q ) aryl thio ( C^^ -Cg ) alkyl , (C^^ - 

Cg)alkylsulfinyl{C3^-Cg) alkyl, (Cg-C^^^) arylsulf inyl (C^^- 
Cg) alkyl, (C3^-Cg)alkylsulfonyl{C3^-Cg) alkyl, (Cg- 
C^q) arylsulf onyl (C^^-Cg) alkyl, hydroxy (C^-Cg) alkyl, 
amino (Cj^-Cg) alkyl, (C^-Cg) alkylamino (C^^-Cg) alkyl, < (C^^- 

15 Cg)alkylamino)2(Ci-Cg)alkyl, R^R^°NC0{C3^-Cg) alkyl or 
R^OCO(C^-Cg) alkyl wherein R^ and R^^ are each 
independently selected from the group consisting of 
hydrogen, (C^^-Cg) alkyl, (Cg-C^^g) aryl (C^^-Cg) alkyl and 
(C5-C5)heteroaryl(C3^-Cg)alkyl; and R® is R^^O or 

20 R^^R-^^N wherein R^^ and R**"^ are each independently 

selected from the group consisting of hydrogen, (C^- 
Cg) alkyl, (Cg-Cj^Q) aryl (Cj^-Cg) alkyl and {C5- 
C5 ) heteroaryl ( C^^ -Cg ) alkyl ; 

or R^ and R^, or R^ and R^°, or R^^ and r" 

25 may be taken together to form an azetidinyl, 

pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, 
isoindolinyl , tetrahydroquinolinyl , 

tetrahydroisoquinolinyl, (C^-Cg) acylpiperazinyl, (C^^- 
Cg)alkylpiperazinyl, (Cg-Cj^^) arylpiperazinyl, {C5. 
30 Cg)heteroarylpiperazinyl or a bridged diazabicycloalkyl 
ring selected from the group consisting of 
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wherein r is 1, 2 or 3; 
15 m is 1 or 2; 

p is 0 or 1; smd 

Q is hydrogen, (C^^-Cj ) alkyl or (Cj^-Cg) acvl; 

R~' and are each independently selected 
from the group consisting of hydrogen, (C^-Cg) alkyl, 
20 trif luoromethyl, trif luoromethyl (C^-C^) al)cyl, (^i* 
Cg)al)cyl (dif luoromethylene) , (C^^* 

C3 ) alkyl {dif luoromethylene ) { C^^ - C3 ) allcyl , ( Cg - C^^ q ) aryl , 
{C5-C9)heteroaryl, (Cg-C^^Q) aryl (C^^-Cg) al)cyl, (C5- 
Cp)heteroaryl (C^-Cg) al)cyl, (Cg-C^Q) aryl (Cg-Cj^Q) aryl, 

25 (Cg-CiQ)aryl(Cg-C3^o)aryl(Ci-Cg)allcyl, {C3- 

Cg) cycloaDcyl, (C3-Cg) cycloalkyl (C^^-Cg) alkyl, 
hydroxy ( - Cg ) alkyl , ( C^^ - Cg ) acyloxy < C^^ - Cg ) alkyl , { C^, - 
Cg) alkoxy (C3^-Cg)al)cyl, piperazinyl (C^-Cg) alkyl, {c^^- 
Cg) aeyl amino (C^-Cg) alkyl, piperidyl, (C^- 

30 Cg) alky Ipiper idyl, (Cg-Cj^Q) aryl (C3^-Cg)alkoxy (C^- 

Cg) alkyl, Cg.-C^)heteroaryl (C^-Cg) alkoxyfC^^-Cg) alkyl, 
(C^-Cg) alkylthio (C^-Cg) alkyl, (Cg-C^^Q) arylthio (C^^- 
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Cg)al)cyl, (C3^"Cg)al)cylBulfinyl{Ci.Cg)allcyl, (Cg- 
Cj^q) arylsulf inyl (C^^-Cg) alJcyl, (C^^-Cg) allcylsulf onyl (C^- 
Cg)al)cyl, (Cg-C3^Q)arylsul£onyl(C3^-Cg)alkylr amino (C^^- 
Cg)al)cyl, {C3^-Cg)al)cylamiiio{Cj-Cg)al)cyl, ( (C^- 
5 Cg)al)cylamino)2(Ci-Cg)al)cyl, R^^COCC^-Cg) alkyl wherein 
R^^ is r2°0 or R^^R^^N wherein R^^ and R^^ are each 
independently selected from the group consisting o£ 
hydrogen, (C3^-Cg)al)cyl, (Cg-C^Q) aryl (C^^-Cg) alkyl or 
(C5-Cg)heteroaryl(C2L-Cg)al)cyl; or R^^ (C^^-Cg) allcyl 
10 wherein R^^ is (C^-Cg) acylpiperazino, (Cg- 

C^^q) arylpiperazino, (C5-Cg>heteroarylpiperazino, (C^^- 
Cg ) alkylpiperazino , (Cg -C^^q ) aryl (C^ -Cg ) alkylpiperazino , 
( C5 - C 9 ) he teroaryl { C^^ - Cg ) al)cylpiperaz ino , morpholino , 
thiomorpholino, piperidino, pyrrolidino, piperidyl, 
15 ( Cj^ -Cg) alky Ipiper idyl, (Cg-Cj^Q)arylpiperidyl, (C5- 
C 9 ) he teroary Ipiper idyl , < Cg - C^^ q ) aryl ( C^^ - 
Cg) alkylpiperidyl, {C5-C5) he teroaryl (C^^- 
Cg) alkylpiperidyl or (C^^-Cg) acylpiperidyl; 

or R^ and R*, or R^^ and R^^ may be taken 
20 together to form a (C3-Cg)cycloalkyl, oxacyclohexyl, 
thiocyclohexyl, indanyl or tetralinyl ring or a group 
of the formula 



25 




wherein R^^ ia hydrogen, (Ci-Cg)acyl, (Cj^-Cg) alkyl, 
30 (Cg-Cio)aryl(Ci-Cg)allcyl. (C5-C9)heteroaryl (Ci-Cg) alkyl 
or (C3^-Cg)al)cyl8ulfonyl; and 

Ar is (Cg-C3^o)aryl, (C5-C9) heteroaryl, (C^- 
Cg)al)cyl(Cg-Cj^o)aryl. (C3^-Cg)alkoxy(Cg-CiQ)aryl. ((C^- 

Cg) alkoxy) 2 (Cg-C^o) an^l' (Cg-C^o^ (Cg-CiQ^ ''T'^' 
35 (C5-C9)heteroaryloxy(Cg-Cio)aryl, (Ci-Cg)al)cyl (C5- 

Cg)heteroaryl. (C^-Cg) alkoxy (C5-C9)heteroaryl, ((C^- 
Cg ) alkoxy) 2 (C5-C9)heteroaryl, (Cg-C^o^ ^^5■ 
C9)heteroaryl, (C5-C9)heteroaryl xy(C5-C9)heteroaryl; 
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with the proviso that when ither or is 
CH(r"^)COR® wherein r'' and R® are as defined above, the 
other of R^ or R^ is hydrogen, (C^^-Cg) alkyl or benzyl; 
cosqprising reacting a compoxud of the formula 

>■ I I 

HO C 4 M. 0 



// 

wherein n, X, R^, R^ and Ar are as defined above with 
1- O-dimethylaminopropyl) -3-ethylcarbodiiiaide, 1- 
15 hydroxybenztriazole and hydroxylamine . 



INTERNATIONAL SEARCH REPORT 



[n* oui Applict&ao No 

PCr/US 96/02679 



A. CLASStFICATI N OF SUBJECT MATTER 

IPC 6 C07C311/29 C07D295/18 C07D213/56 A61K31/535 A61K31/44 
A61K31/495 A61K31/40 A61K31/18 

Acconfang to lntcm*oon«l Patent Qasnfication (IPQ or to both national dasnficattoo and IPC 



B. FIELDS SEARCHED 



Mimmum documcntaaon searched (dasnftcanon syitctn followed by danficatioo symbott) 

IPC 6 C07C C07O 



DocumenUQon searched other than minimum documentaaoo to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search tenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Qtation of document, with indicaoon, where appcopnate, of the relevant passages 



Relevant to daun No. 



EP.A.O 606 046 (CIBA-GEIGY AG) 13 July 
1994 

see the whole document 

WO,A.90 05719 (BRITISH BIOTECHNOLOGY LTD) 

31 May 1990 

see the whole document 



1-15,18 



1-15,18 



□ 



Fuither documents are lisud in the oonttnuatton of box C. 



0 



Paloa family members are listed in annex. 



* Speaal categpnes of oted documents : 

'A' document defming (he general sutc of the an which is not 

coQsdered to be of partctilar relevance 
'E' cartier document but pubUdted on or after the intema&onal 

filing date 

'L' document wtich may throw doubts on pnonty datni(s) or 
which 1$ aced to rttaMish the publicaaon date of another 
atahon or other speaal reason (as specified) 

'0' doctmient refemng to an <»'al dudosure, use. exhibitioa or 



'P' document published pcior to the mtema&onil filing date but 
later than the pnonty date daimed 



T* later document published after the mtemational filing date 
or prionty date and not in conflict with the apalicaaao but 
ated to undciTtand the pnnaplc or theory unikrlying the 
invention 

'X' document of particular rdcvance; the daimed invention 
cannot tie cotmdered novd or cannot be considered lo 
involve an inventive step when the document is taken alooe 

' Y* do cum ent of particular rdevanoe; the dainked inventioo 
cannot be oonadercd to involve an inventive step when the 
doc u n>c n t is oombtned with one or more other such docu- 
ments, such combirution being obvious to a person skiUcd 
mthe ait. 

'A' document manbcr of the same patent family 



Date of the actual completion of the international search 



15 May 1996 



Date of mailing of the inlcmatianal search report 

04.06.96 



Name and mailing address of the ISA 

Etvopcan Patent Ofncc, P.B. SfttS Patendaan 2 
NL - 2280 HV Riiswiik 
Td. ( + 31-70) 340-2040, Tjc 11 651 cpo nl, 
Fac( + 31-70) 340-3016 



Autbonzed officer 



Goetz, G 



Foin Pcr/lSA/310 (I 



tbmt) (July im) 



INTERNATIONAL SEARCH REPORT 

bifornunao on pitcnt bmly monbcn 



It JOBSl Applicatton No 

Ptr/US 96/02679 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP-A-606046 



13-07-94 



WO-A-9005719 



31-G5-90 



lie A 

US-A- 






AU-B- 


5265593 


04-05-95 


CA-A- 


2112779 


07-07-94 


FI-A- 


940012 


07-07-94 


HU-A- 


70536 


30-10-95 


JP-A- 


6256293 


13-09-94 


NO-A- 


940038 


07-07-94 


NZ-A- 


250517 


26-10-95 


US-A- 


5506242 


09-04-96 


ZA-A- 


9400048 


11-08-94 


AU-B- 


644064 


02-12-93 


AU-B- 


4800390 


12-06-90 


CA-A- 


2003718 


23-05-90 


OE-D- 


68914687 


19-05-94 


DE-T- 


68914687 


08-09-94 


EP-A- 


0446267 


18-09-91 


ES-T- 


2055409 


16-08-94 


JP-T- 


4502008 


09-04-92 


NO-B- 


177701 


31-07-95 


US-A- 


5310763 


10-05-94 


US-A- 


5240958 


31-08-93 



Fom PCT/ISAniB (p«Mt Uautv mntu) (July IfVl) 



